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HETEROARYLPIPERIDINES, PYRROLIDINES 
AND PIPERAZINES AND THEIR USE AS 
ANTIPSYCHOTICS AND ANALETTCS 

CROSS-REFERENCE TO RELATED 
APPLICATION 
This application is a continuation-in-part of applica- 
tion Ser. No. 788,269, filed Nov. 5, 1991 (Attorney 
Docket No. 02489-0028-03000), now abandoned, which 
is a continuation-in-part of application Ser. No. 944,705, 
filed Sep. 5, 1991 (Attorney Docket No 
02489-0028-04000), now abandoned, which is a continu- 
ation of application Ser. No. 619,825, filed Nov. 29, 
1990 (Attorney Docket No. 02489-0028-02000), now 
abandoned, which is a continuation of application Ser 
No. 456,790, filed Dec. 29, 1989 (Attorney Docket No' 
02489-0028-01000), now abandoned, which is a con- 
tinuation-in-part of application Ser. No. 354,411, filed 
May 19, 1989, (Attorney Docket Nos. 
02489-O028-00000 and HR-1161), now abandoned. The 
entire disclosure of these applications is relied upon and 
incorporated by reference herein. 

BACKGROUND OF THE INVENTION 
This invention relates to heteroarylpiperidines, pyr- 
rolidines and piperazines. More particularly, this inven- 
tion relates to heteroarylpiperidines, pyrrolidines and 
piperazines having antipsychotic activity and to then- 
use as antipsychotic drugs. 

The therapeutic treatment of schizophrenic patients 
by administration of neuroleptic drugs, such as chlor- 
promazine, haloperidol, sulpiride, and chemically 
closely related compounds, is widespread. While con- 
trol of schizophrenic symptoms has been successful, 
treatment with these drugs does not cure the psychotic 
patient, who will almost certainly relapse if medication 
is discontinued. There exists a continuing need in the art 
for antipsychotic drugs for the treatment of psychoses. 

Moreover, some of the known neuroleptics produce 
unwanted side effects. For example, the side effects of 
many antipsychotic drugs include the so-called extrapy- 
ramidal symptoms, such as rigidity and tremor, continu- 
ous restless walking, and tardive dyskinesia which 
causes facial grimacing, and involuntary movements of 
the face and extremities. Orthostatic hypotension is also 
common. Thus, there also exists a need in the art for 
antipsychotic drugs that produce fewer or less severe 
manifestations of these common side effects. 

Moreover, there has been a need for drugs that can 
produce other biological effects. For example, relief 
from pain has been an age-old aspiration which has led 
to the discovery of natural and synthetic analgetics. 
Nevertheless, the need for safe and effective analgetics 
has continued to the present day. 

SUMMARY OF THE INVENTION 

This invention aids in fulfilling these needs in the by 
providing a compound of the formula: 



10 



15 



20 



25 



I I 
— NH, or — N — R£ 

R2 is selected from the group consisting of lower 
alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, al- 
kanoyl, and phenylsulfonyl groups; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluo- 
rine, bromine, iodine, lower alkoxy, trifluoro 
methyl, nitro, or amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 
and X is — O — ; 

Qi is selected from the group consisting of: 



/ \ 

-2 N-Y 2 and 

\ / 

p,-v, 



(a) 



(b) 



where Z is 



30 



I I 
— CH— or — N— : 



and 



35 



40 



Y2 is selected from the group consisting of: 




0) 



45 



50 



55 



in which (Ri) is — (CH2V- where n is 2, 3, 4, or 5; or 
— CH2-CH-CH--CH2— , 
— CH2— C=C-CH 2 - 
— CH2-CH==CH— CH2-CH2-, 
— CH2— CH 2 — CH=CH-CH2-, 
— CH2 — C=C — CH2 — CH 2 — , or 
— CH 2 — CH 2 — C=C— CH 2 — , 
the — CH=rCH— bond being cis or trans; and 
R and m are as defined hereinafter; 



-<Ri)- 




(2) 



60 




Qi 



0) 



where R 3 is H or —OCH3 and n has the above meaning; 



00; 



wherein 
X is — O- _s-, 



65 




(3) 
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3 4 

R* is hydrogen, lower alkyl, lower alkoxy, amino, 
mono- or dialkylammo, C1-C3 acyl amino, Ci-Q 0 
aikanoyl, trifluoromethyl, chlorine, fluorine, bro- JL 
mine, 5 -(CH2) B — N "^ Vs >== x 



(7) 



O 
II 

— C-aryl; 

in which aryl is phenyl or 



10 



15 



where n and R4 are as previously defined; 



O 

II H 

-(CH2)„— N ""^^ — v 



(8) 



where R5 is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylamino, lower dialkylamino, nitro, cy- 
ano, trifluoromethyl, trifluoromethoxy; 

where n has the above meaning; 



20 



where n is as previously defined; 



25 



^(CH2), 



(4) 



(9) 



where n and R4 are as previously defined; 



30 



35 



(5) 




where either one of X y or X z is 



40 



45 



— C— 
It 

o 



50 



and the other is — CH2— ; 
and 

R5' is hydrogen, lower alkyl, lower alkoxy, chlorine, 
fluorine, or bromine; and 



55 



— (CH2) 0 — N 




where Q2 is S, NH, or — CH2 — ; 
R$ is the same as Ri when Q2 is S or NH; and 
when Q2 is — CH2 — , R6 is selected from the group 

consisting of: 

— CH 2 — CH2— 

— CH 2 — CH 2 — CH 2 — 

— CH 2 — CH 2 — CH2— CH 2 — 

— CH 2 — CH=€H 2 —CH2— 

— CH 2 — CH 2 —CH=CH— 

—CH 2 — CH=CH— CH 2 — 

— CH2— CH2— CH=CH^ 

— CH 2 — CH=CH— CH 2 — CH 2 — 

— CH 2 — CH 2 — CH=CH— CH 2 — 

— CH 2 — CH 2 — CH 2 — CH=CH— 

— CH 2 -CH=CH-CH 2 — CH 2 - 

— CH2— CH 2 — CH=CH— CH 2 — 

— CH2-CH2— CH2— CH=CH^ 

— CH 2 — C-C— CH 2 

— CH2— CH 2 — CaiC— 

— CH 2 — C-C— CH2— CH 2 — 

— CH2— CH 2 — C-C— CH2— 

— CH2 — CH 2 — CH2 — CH2»C — 

the — CH=CH — bond being cis or trans; 
R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 

carboxyl, chlorine, fluorine, bromine, iodine, 

amino, lower mono or dialkylamino, nitro, lower 

alkyl thio, trifluoromethoxy, cyano, acylamino, 

trifluoromethyl, trifluoroacetyl, aminocarbonyl, 

dialkylaininocarbonyl, formyl, 



00 00 

60 in, , J ■ ■ 

— Calkyl, -C-O-alkyl, -C-aryl, -C-faeteroaryl, 

OR 7 WW W 

1 H II II 
— CH-alkyl, — C*lkyl, — C-aryl, or — C-heteroaiyl; 



65 



where n and R4 are as previously defined; 



alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 




Q3 



Q 3 is — O— , — S— — NH, — CH=N; 
W is CH2 or CHR« or N— R 9; 
R7 is hydrogen, lower alkyl, or acyl; 
R8 is lower alkyl; 

R9 is hydroxy, lower alkoxy, or — NHR10; and 
Rio is hydrogen, lower alkyl, Q-C3 acyl, aryl, 



o o 
II II 

— C-aryl or — C-hcteroaryl, 



-(Ri)-o 




0) 



10 



15 



where aryl and heteroaryl are as defined above; and 
m is 1, 2, or 3; 

or a pharmaceutical^ acceptable acid addition salt 20 
thereof. 

This invention also aids in fulfilling these needs the 
art by providing a compound of the formula: 

25 




00i 



wherein 
X is — O— , — S— , 



I I 
-NH, or — N— Ru 



r 



Qi 



00 



30 



35 



R2 is selected from the group consisting of lower 
alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, al- 40 
kanoyl, and phenylsulfonyl groups; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluo- 
rine, bromine, iodine, lower alkoxy, trifluoro- 
methyl, nitro, or amino, when p is 1; 45 

Y is lower alkoxy, hydroxy and halogen when p is 2 
and X is — O— ; 

Qi is selected from the group consisting of: 



50 



/ \ 
— Z N — Y2 and 

\ f 

where 2 is 



I I 

— CH— or — N — : 



(a) 



(b) 



55 



60 



65 



and 



in which (Ri) is R20, R21 or R22, wherein: 
R20 is — <CH 2 )«— where n is 2, 3, 4 or 5; 
R21 is 

— CH 2 — CH=CH-CH 2 ~, 
— CH 2 — C«C-CH 2 — , 
— CH 2 -CH=CH— CH 2 — CH 2 — , 
— CH 2 — ch 2 «ch=<:h— CH 2 — , 

— CH2-C=.C-CH 2 — CH 2 -, or 
— CH 2 — CH 2 -C=C— CH 2 — , 
the — CH=CH— bond being cis or trans: 
R22 is R20 or R 2 i in which one or more carbon atoms 
of R20 or R21 are substituted by at least one Q-Ce 
linear alkyl group, phenyl group or 

lower aikylencyl — ( ( J\ ; 

where Z\ is lower alkyl, —OH, lower alkoxy, — CF 3 
, — NO2, — NH2 or halogen; and R and m are as 
defined hereinafter; 




(2) 



where Ri is as previously defined, and R 3 is hydrogen 
or — OCH3; 



-(Ri)-o— ^ 




(3) 



where Rj is as previously defined; and 

R» is hydrogen, lower alkyl, lower alkoxy, hydroxy, 
amino, mono- or dialkylamino, C1-C3 acyl amino, 
Ci-Qalkanoyl, trifluoromethyl, chlorine, fluorine, 
bromine, 

O 
(I 

~°~ C ~(Q-Ci2 straight or branched chain) alky] or 

O 
II 

— C— aryl; 



in which aryl is phenyl or 



Y2 is selected from the group consisting of: 



• 



5,364,866 



where R 5 is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylamino, lower dialkylamino, nitro, cy- 
ano, trifluoromethyl, trifluoromethoxy; 




~(Ri) 



where Ri and R4 are as previously defined; 



(5) 




R 5 ' 



where either one of X y or X x is 



— c— 

II 
o 



and the other is — CH 2 — ; and 
R5' is hydrogen, lower alkyl, lower alkoxy, chlorine, 

fluorine, or bromine; and 
R] is as previously defined; 



20 



25 



30 



35 



-(Ri)-N 




40 



45 



where Ri and R4 are as previously defined; 



O 
II 



O 50 



— (Rl)— N - ^ Sn S_- 



au), 



55 



where q is 1, 2, 3 or 4, and Riand Rjareas previously 
defined; 



O 

II H 



60 




(9) 



10 



15 



(8) 



-<Rl)-N 
where Ri is as previously defined; 



65 



-(Ri>-Q2 



where Ri is as previously defined; 

Q2 is S, NH, or — CH 2 — ; and 

R and m are as defined hereinafter; 



-CR0-< ") 
n — I 



(10) 



where Ri is as previously defined; 
— R1-0-R12 



(ID 



where Rn is selected from the group consisting of: 
hydrogen, 

o 
II 

— C— (C1-C12 straight chain or branched) alkyl, 

9 0 o 

H It H 

— C— NR|3Rj4, — C— NR15R16, and — S— R 17 , 

O 

where R13 is selected from the group consisting of 

hydrogen and (C1-Q2) alkyl groups; 
where Rm is selected from the group consisting of 

hydrogen and (C1-C12) alkyl groups; 
where NR15R16 taken together form a ring structure 

selected from the group consisting of piperidinyl, 

morpholinyl and piperazinyl; 
where Rn is selected from the group consisting of 

lower alkyl and aryl groups; 



— Ri— NR I8 R 19 



(12) 



where Ri8 and R 19 are independently selected from 
the group consisting of: 
hydrogen, 

(Q-C12 straight or branched chain) alkyl, 

U II 
~ c_ O— {C1-C12) alkyl — C— (Ci-C 12 ) alkyl; and 

where NRigRi 9 taken together form a ring structure 
selected from the group consisting of piperidinyl, 
morpholinyl and piperazinyl; 



-Ri- 



-R12 



(12) 



where Ri and R12 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboxyl, chlorine, fluorine, bromine, iodine, 
amino, lower mono or dialkylamino, nitro, lower 
alkyl thio, trifluoromethoxy, cyano, acylamino, 
trifluoromethyl, trifluoroacetyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, 
formyl, 




f? 5? o o 

II II II II 

-C-mlkyl, — C— O-alkyl, — C-ary], — C-heteroaryl, 



OR 7 W W 

I II II 

— CH-alkyl, — C-alkyl, -C*ryl, 

alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 



w 
II 

and — C-heterairyl; 



I 

— CH— 

when X is — O— , Q 2 is — CH2 — , Y is hydrogen, lower 
alkyl, lower alkoxy, hydroxy or halogen, and p is 1 or 2; 
with the proviso that in formula (9) Z is not 



10 



— CH— 



when X is — S— , Q 2 is — CH 2 — Y is hydrogen, halo- 
15 gen, lower alkyl, lower alkoxy or hydroxy, p is 1 or 2, 
Q3 R is hydrogen, and m is 1; 

with the proviso that in formula (9) Z is not 



Q 3 is — O— , — S— , 



I 

— NH, 

-CH=N-; 
W is CH 2 or CHRfl or N — R9; 
R7 is hydrogen, lower alkyl, or acyl; 
R8 is lower alkyl; 

R9 is hydroxy, lower alkoxy, or — NHR10; and 
Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl, 



20 



O 
II 

— C-aryl 



— C-lwteroftryl, 



where aryl and heteroaryl are as defined above; and 
m is 1, 2, or 3; 

with the proviso that in formula (9) Z is not 



25 



— N— 
when X is 

I 

— NHR-2. 



Q 2 is — CH 2 — , R is chlorine, fluorine, bromine, iodine, 
30 lower alkyl, lower alkoxy, lower alkyl thio, lower 
mono- or dialkylamino, amino, cyano, hydroxy, trifluo- 
romethyl; R 2 is aryl; Y is hydrogen, halogen, lower 
alkyl, lower alkoxy or hydroxy, p is 1 or 2; 
with the proviso that in formula ( 9 ) Z is not 



35 



I 



— N — 

40 when X is 



when X is — S— , Q2 is — CH^ , Y is hydrogen, lower 
alkyl, lower alkoxy, halogen, hydroxy or trifluoro- 
methyl, and p is 1 or 2; 
with the proviso that in formula (4) R4is not H when 
Rl is R^ Z is not 



I 

— N — , 

X is — S— , Y is hydrogen, halogen, lower alkyl, lower 
alkoxy, hydroxy or trifiuoromethyl, and p is 1 or 2; 
with the proviso that in formula (9) Z is not 



when X is 60 



— NH— or — NR2, 

where R 2 is lower alkyl, aryl lower alkyl, or phenylsul- 
fonyl, Y is hydrogen, halogen, lower alkyl, lower alk- 
oxy or hydroxy, p is 1 or 2 and Q 2 is — CH^ ; 
with the proviso that Y 2 is not the moiety of formula 
(8) when Z is 



I 

— CH— , 

X is O, p is 1, and Y is hydrogen, Lower alkyl, lower 
alkoxy, chlorine, fluorine, bromine, iodine or a hy- 
droxyl group; 
with the proviso that in formula (1) Z is not 



50 



1 1 -L, 

— NH— or — NRj, 



v . . . . . 65 when X is O or S,Y is hydrogen, R is hydrogen, C1-C4 

Y ts hydrogen, halogen, lower alkyl, lower alkoxy, alkyl, chlorine, fluorine, bromine, iodine, cyano C,-C 4 

hydroxy or tnfluoromethyl and Q2 is -CH2-; alkoxy, aryl, — COOR23 where R23 is C1-C4 alkyl- 

w.th the prov*o that m formula (9) Z is not with the proviso that in formula (1) Z isnot 



5,364,866 

11 12 

and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, 
fluorine, bromine, iodine or a hydroxyl group, Rj 8 and 
— n— Rl9 axe not lower alkyl; 

with the proviso that in formula (12), Rig and Ri 9 are 
whenXis-S-,R 1 isR 2 o,RisH,andm=l ; 5 not when Ri is R20, 2 is 

with the proviso that in formula (7) R4 is not hydro- 
gen when Y is 6-F, X is — O — , Z is 1 



— CH- 



10 

_ ( L H _ Xis— O— ,and Yis6-F; 

all geometric optical and stereoisomers thereof, or a 
and n is 2, 3 or 4; pharmaceutically acceptable acid addition salt 

with the proviso *at in formula (11) R 12 is not H when I5 TrStvLon also provides a pharmaceutical com- 

position, which comprises a compound of the invention 
and a pharmaceutically acceptable carrier therefor. In 
one embodiment of the invention, the pharmaceutical 
— n— composition is an antipsychotic composition compris- 

20 ing a compound of the invention in an amount sufficient 
X is t0 Produce an antipsychotic effect 

In addition, this invention provides a method of treat- 
ing psychoses, which comprises administering to a pa- 
j J tient a pharmaceutically effective amount of a com- 

— nh — or — NR2 25 pound of the invention. 

Finally, this invention provides a method of alleviat- 
where R2 is lower alkyl, aryl lower alkyl, or phenylsul- mg pain by ad^austering to a patient a pain-relieving 
fonyl Y is hydrogen, lower alkyl, lower alkoxy, chlo- amount of a compound of the invention, 
rine, fluorine, bromine, iodine or a hydroxyl group and DETAILED DESCRIPTION OF THE 

p is 1 or 2; PREFERRED EMBODIMENT 

with the proviso that in formula ( 11), Ri 2 is not H n , . , . . 

when X is c expounds of this mvention are useful as anti- 

psychotic drugs and as analgesic agents. The com- 
pounds of the invention can contain a variety of dififer- 
I 35 ent substituents and chemical groups. As used herein, 

— NR2, when the term "lower" is mentioned in connection with 

the description of a particular group, the term means 
where R2 is phenyl, Z is t ^ t & m P 11 » describing contains from 1 to 6 car- 

bon atoms. 

40 The term "alkyl" as used herein refers to a straight or 
I branched chain hydrocarbon group containing no un- 

~ N ~ saturation, for example, methyl, ethyl, isopropyl, 2- 

butyl, neopentyl, or n-hexyl. 

and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, The term "alkoxy" as used herein refers to a monova- 
fluorine, bromine, iodine or a hydroxyl group; 45 Ient substituent comprising an alkyl group linked 

with the proviso that in formula (12), Rj 8 and Ri 9 are through an ether oxygen having its free valence bond 
not lower alkyl when Z is from the ether oxygen, e.g. methoxy, ethoxy, propoxy, 

butoxy, or pentoxy. 
The term "alkylene" as used herein refers to a biva- 
_ I _ 50 lent radical of a lower branched or unbranched alkyl 

N ' group having valence bonds on two terminal carbons 

x k thereof, for example, ethylene (— CH 2 CH 2 — ), propy- 



lene ( — CH2CH2CH2 — ), or isopropylene 



55 

I 



—NR 2 ( — CH2CHCH2 — ). 

and R 2 is aryl and Y is hydrogen, lower alkyl, lower The term "cycloalkyl" refers to a saturated hydrocar- 
alkoxy, chlorine, fluorine, bn>mine, iodine or a hy- 60 bon group possessing at least one carbocyclic ring, the 
droxyl group; ring containing from 3 to 10 carbon atoms such as cy- 

with the proviso that in formula (12), when X is clopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cy- 
— O— , Z is cloheptyl, cyclodecyl and the like. 

The term "alkanoyl" refers to the radical formed by 
65 removal of the hydroxyl function from an alkanoic acid. 
More particularly, the term "alkanoyl" as used herein 
refers to an alkyl carbonyl moiety containing from 2 to 
11 carbon atoms, e.g. 




o o 

II II 

CH3-C- CH3-CH2C-, etc 

Examples of alkanoyl groups are formyl, acetyl, propio- 
nyl, 2,2-dimethylacetyl, hcxanoyl, octanoyl, decanoyl, 
and the like. 

The term "alkanoic acid" refers to a compound 
formed by combination of a carboxyl group with a 
hydrogen atom or alkyl group. Examples of alkanoic 
acids are formic acid, acetic acid, propanoic acid, 2,2- 
dimethylacetic acid, hexanoic acid, octanoic acid, deca- 
noic acid, and the like. 

The term "aryl lower alkyl" refers to compounds 
wherein "aryl" and "loweralkyl" are as defined above. 

The term "lower alkylthio" refers to a monovalent 
substituent having the formula lower alkyl — S — . 

The term "phenylsulfonyl" refers to a monovalent 
substituent having the formula phenyl- SO2 — . 
The term "acyl" refers to a substituent having the for- 
mula 



10 



15 



20 



I I 
— NH, or — N— R2; 

R2 is selected from the group consisting of lower 
alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, al- 
kanoyl, and phenylsulfonyl groups; 

p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluo- 
rine, bromine, iodine, lower alkoxy, trifluoro- 
methyl, nitro, or amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 
and X is — O— ; 

Qi is selected from the group consisting of: 



(a) 



(b) 



OOO 
lower alkyl— C— or CF 3 — C— or aryl— C— or 

O 
II 

heteroaryl — C— . 



25 




where Z is 



30 



40 



The term "lower monoalkylamino" refers to a mono- 
substituted derivative of ammonia, wherein a hydrogen 
of ammonia is replaced by a lower alkyl group. 

The term "lower d^alkylamino" refers to a disubsti- 35 and 
tuted derivative of ammonia, wherein two hydrogens of 
ammonia are replaced by lower alkyl groups. 

The term "acylamino" refers to a primary or second- 
ary amine, wherein a hydrogen of the amine is replaced 
by an acyl group, where acyl is as previously defined. 

The term "dla^lanmiocarbonyr refers to a deriva- 
tive of an acid, wherein the hydroxyl group of the acid 
is replaced by a lower dialkylamino group. 

The term "aroyl" refers to a disubstituted carbonyl, , 
wherein at least one substituent is an aryl group, where 
"aryl" is as previously defined. 

Unless otherwise indicated, the term "halogen" as 
used herein refers to a member of the halogen family 
selected from the group consisting of fluorine, chlorine, 
bromine, and iodine. 

Throughout the specification and appended claims, a 
given chemical formula or name shall encompass all 
geometric, optical and stereoisomers thereof where 
such isomers exist 



I I 

— CH— or — N — ; 

Y2 is selected from the group consisting of: 

(R)m 




(1) 



50 
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A. COMPOUNDS OF THE INVENTION 

The compounds of this invention can be represented 
by the following formula: 



in which (Ri) is R20, R21 or R22, wherein 
R20 is — (CH2) B — where n is 2, 3, 4 or 5; 
R2iis 

— CH2— CH=CH— CH2— , 
— CH 2 — C«C- CH 2 — , 
— CH 2 — CH:=CH— CH2— CH 2 — , 
— CH 2 — CH 2 — CH=CH— CH 2 — , 
— CH 2 — C=C — CH 2 — CH 2 — , or 
-CH 2 — CH 2 — C=C-CH 2 -, 
the — CH=CH — bond being cis or trans; 
R22 is R 2 o or R 2 i in which one or more carbon atoms 
of R20 or R 2 i are substituted by at least one Ci-Cs. 
linear alkyl group, phenyl group or 



60 




(I) 



65 



wherein 
X is - 



lower alkyleneyl 



where Z\ is lower alkyl, —OH, lower alkoxy, — CF3, 
— N0 2 , — NH 2 or halogen; and R and m are as 
defined hereinafter; 



15 



5,364,866 



16 




(2) 



— c— 

II 

O 



where Ri is as previously defined, and R3 is hydrogen 10 
or — OCH3; 



and the other is — CH2— ; and 
R5' is hydrogen, lower alkyl, lower alkoxy, chlorine, 

fluorine, or bromine; and 
Rl is as previously defined; 



— <Ri>-0-^ 



N =v 



,*4 



(3) 



~(Rl)-N 



15 



where Ri is as previously defined; and 

R4 is hydrogen, lower alkyl, lower alkoxy, hydroxy, 20 
amino, mono- or dialkylamino, C1-C3 acyl amino, 
Ci-C6alkanoyl, trifluoromethy], chlorine, fluorine, 
bromine, 

25 




(6) 



where Ri and R4 are as previously defined; 

X m 



-0-C-(Ci-C i2 
straight or branched chain) alkyl or 



o 
II 

— C— aryl; 

in which aryl is phenyl or 




30 



35 



40 



where q is 1, 2, 3 or 4, and Ri and R4 are as previously 
defined; 




where R5 is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 45 
monoalkylamino, lower dialkylamino, nitro, cy- 
ano, trifluoromethyl, trifluoromethoxy; 

(4) 50 



55 




O 

IJ Ji 

-(RO-N * 
where Ri is as previously defined; 
-(R0-Q2- 



where K\ is as previously defined; 

Q2 is S, NH, or — CH 2 — ; and 

R and m are as defined hereinafter; 



(«) 




(9) 



where Ri and R4 are as previously defined; 



o — / 



(10) 



(5) 



60 




where Ri is as previously defined; 
— Ri— O^R I2 



(12) 



65 



where either one of Xyor X z is 



where R12 is selected from the group consisting of: 
hydrogen, 



C— (C1-C12 straight chain or branched) alkyl, 



o 

jl 



17 

-continued 
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— C— NR13R14. — C— NR15R16, and — S— R I7 , 

O 

where R13 is selected from the group consisting of 

hydrogen and (Q-C12) alkyl groups; 
where Ru is selected from the group consisting of 

hydrogen and (C1-C12) alkyl groups; 
where NR15R16 taken together form a ring structure 

selected from the group consisting of piperidinyl, 

morpholinyl and piperazinyl; 
where Rn is selected from the group consisting of 

lower alkyl and aryl groups; 



(12) 



O 
II 

— C-aryl 



18 



or — C-heteroaryl, 



10 



where aryl and heteroaryl are as defined above; and 
m is 1, 2, or 3; 

with the proviso that in formula (9) Z is not 
I 



when X is — S— , Q 2 is — CH 2 — , Y is hydrogen, lower 
alkyl, lower alkoxy, halogen, hydroxy or trifluoro- 
13 methyl, and p is 1 or 2; 

with the proviso that in formula (4) R4 is not H when 
Rl is R 2 o» Z is not 



where Ri8 and R19 are independently selected from 
the group consisting of: 20 
hydrogen; 



— N — , 



o o 

II II 

-C-O— (C1-C12) alkyl, -C-(Ci-Ci2) alkyl; and 

where NRigRj? taken together form a ring structure 
selected from the group consisting of piperidinyl, 
morpholinyl and piperazinyl; 



25 



— Ri— S— R12 



where Ri and R12 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboxyl, chlorine, fluorine, bromine, iodine, 
amino, lower mono or dialkylamino, nitro, lower 
alkyl thio, trifluoromethoxy, cyano, acylamino, 
trifluoromethyl, trifluoroacetyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, 
formyl, 



X is — S— S, Y is hydrogen, halogen, lower alkyl, lower 
alkoxy, hydroxy or trifluoromethyl, and p is 1 or 2; 
with the proviso that in formula (9) Z is not 



(13) 



9 0 OO 

II fl || || 

— C-alkyl, — C— O-alkyl, — C-aryl, — C-neteroaryt, 

OR 7 WW W 

— CH-alkyI, — C-alkyl, — C-aryl, and — C-heteroaryl; 

alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 



35 



Q3 



40 



I 

— CH- 



30 



when X is 



— N— , 



Y is hydrogen, halogen, lower alkyl, lower alkoxy, 
hydroxy or trifluoromethyl and Q 2 is — CH 2 — ; 
with the proviso that in formula (9) Z is not 



I 

— CH— 

when X is — O— , Cfcis — CH 2 — , Y is hydrogen, lower 
45 alkyl, lower alkoxy, hydroxy or halogen, and p is 1 or 2; 
with the proviso that in formula (9) Z is not 



50 
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— CH— 



when X is — S— , Qz is — CH 2 — , Y is hydrogen, halo- 
gen, lower alkyl, lower alkoxy or hydroxy, p is 1 or 2, 
R is hydrogen, and m is 1; 
with the proviso that in formula (9) Z is not 



Qsis 



- -S— , 



I 



-NH, 

— CH=N— ; 
W is CH 2 or CHRg or N— R 9 ; 
R7 is hydrogen, lower alkyl, or acyl; 
Rg is lower alkyl; 

R9 is hydroxy, lower alkoxy, or — NHRik and 
Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl, 



I 

— N— 

60 when X is 



65 



I 

— NR 2 , 



Q 2 is — CH 2 — , R is chlorine, fluorine, bromine, iodine, 
lower alkyl, lower alkoxy, lower alkyl thio, lower 
mono- or dialkylamino, amino, cyano, hydroxy, trifluo- 



19 
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romethyl; R 2 is aryl; Y is hydrogen, halogen, lower 
alkyl, lower alkoxy or hydroxy, p is 1 or 2; 
with the proviso that in formula (9) Z is not 



20 



with the proviso that in formula (11), Ri 2 is not H 
when X is 



— N — 



when 
Xis 



I 



— NH— or — NR2, 

where R 2 is lower alkyl, aryl lower alkyl, or phenylsul- 
fonyl, Y is hydrogen, halogen, lower alkyl, lower alk- 
oxy or hydroxy, p is 1 or 2 and Q 2 is — CH 2 — ; 
with the proviso that Y 2 is not the moiety of formula 
(8) when Z is 



I 

— NR2, 

where R 2 is phenyl, Z is 



10 



I 

— N— , 



and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, 
15 fluorine, bromine, iodine or a hydroxyl group; 

with the proviso that in formula (12), Ri8 and R19 are 
not lower alkyl when Z is 



20 



— N— 



I 

— CH— , 

X is O, p is 1, and Y is hydrogen, lower alkyl, lower 
alkoxy, chlorine, fluorine, bromine, iodine or a hy- 
droxyl group; 
with the proviso that in formula (1) Z is not 



Xis 



25 



— NR-2 



30 



I 

— N— , 



when X is O or S, Y is hydrogen, R is hydrogen, C1-C4 
alkyl, chlorine, fluorine, bromine, iodine, cyano, C1-C4 
alkoxy, aryl, — COOR 23 where R23 is C1-C4 alkyl; 
with the proviso that in formula (1) Z is not 



I 

-N— 



40 



when X is — S— , Ri is R^ R is H, and m= 1 ; 
with the proviso that in formula (7) R4 is not hydro- 
gen when Y is 6 -F, X is — O— , Z is 



45 



I 

— CH— , 

and n is 2, 3 or 4; 
with the proviso that in formula (11) R i2 is not H 
when Z is 



R 2 is aryl and Y is hydrogen, lower alkyl, lower alkoxy, 
chlorine, fluorine, bromine, iodine or a hydroxyl group; 
with the proviso that in formula (12), when X is 
— O— , Zis 



I 

— CH— , 

and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, 
fluorine, bromine, iodine or a hydroxyl group, Rig and 
R19 are not lower alkyl; 
with the proviso that in formula (12), Rjg and R19 are 
not hydrogen when Ri is R20, Z is — CH— X is 
— O— , and Y is 6-F; 
all geometric optical and stereoisomers thereof, or a 
pharmaceutically acceptable acid addition salt 
thereof. 

The compounds of the invention can also be repre- 
sented by the following formula: 



50 



55 




Xis 



The substituent X in formula (I) is selected from the 
group consisting of — O— , — S— , — NH— , or 



60 



I 



I 



— N— R 2 . 



— NH — or — NR 2 

, „ . , „ , When the substituent X is — O— , the compounds of the 

where R 2 is lower alkyl, aryl lower alkyl, or phenylsul- 65 invention contain a 1,2-benzisoxazole nucleus and 

fonyl Y is hydrogen, lower alkyl, lower alkoxy, chlo- when X is -S-, the compounds of the invention con- 

nne, fluorine, bromine, iodine or a hydroxyl group and tain a 1,2-benzisothiazole nucleus. When X is — NH— 

p is I or 2; or 



# 
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22 



— N-R2, 

5 

the compounds of the invention contain the indazole 
nucleus. 

When p in formula (I) is 1, the substituent Y is se- 
lected from the group consisting of hydrogen, lower \q 
alkyl, hydroxyl, halogen, lower alkoxy, — CF3, — NO2, 
and — NH2. The substituent Y is preferably in the 5- or 
6-position of the ring. Moreover, in the preferred em- 
bodiments of the invention, the substituent Y is hydro- 15 
gen, chlorine, bromine, or fluorine, and in the particu- 
larly preferred compounds of the invention, Y is fluo- 
rine, especially in the 6-position of the ring. 

When p in formula (I) is 2 and X is — O— , each Y 
substituent can be independently selected from lower 
alkoxy, hydroxy or halogen groups, preferably me- 
thoxy groups. 

When the substituent Y2 has the formula (bXl): 

25 



-(CH 2 ) flN 



the substituent R5' is preferably — OCH3 and n is prefer- 
ably 3. 

When the substituent R4 has the formula (b)(6): 



-<CH 2 )„-N 



20 




-(Ri>- 




the substituent R4 is preferably 



and Ri contains unsaturation, Rj preferably has the 
formula 

— CH 2 — CH=CH— CH 2 — 
When the substituent Y2 has the formula (bX3): 



30 ^ CH 3 

and n is preferably 3. 
When the substituent Y2 has the formula (b)(7): 



35 



O 
II 



-(CH2)*-< 



T 

N — ' 



40 



-(CH2)„-N '^ V S== 



the substituent R4 is preferably hydrogen or Cj-Qalkyl 
carbonyl and n is 3. 
When the substituent Y2 has the formula (b)(4): 



the substituent R4 is preferably hydrogen and n is pref- 
45 erably 3 or 4. 

When the substituent Y2 has the formula (b)(8): 



50 



-<CH2)„-N 




R4 




55 



the value of n is preferably 3 or 4. 
When the substituent Y2 has the formula (b) (9): 



the substituent R4 is preferably hydrogen or 



and n is preferably 1 or 2, 
When the ,substituent Y2 has the formula (bX5): 



60 
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the substituent R$ is preferably — CH2 — CH=C- 
H2 — CH2 — when R6 contains unsaturation. 
When the substituent R is 
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w 



Q3 



the substituent Q3 is preferably — CH=J4; and the sub- 
stituent W is preferably CH2, the substituent R 8 in 
CHRg is preferably CH3, the substituent R9 in N— R9 is 
preferably hydroxy, lower alkoxy, or NH2. and the 
substituent Rio in NHR10 is preferably hydrogen. 

The value of n in the foregoing formulas can be 2, 3, 
4, or 5, and preferably is 2, 3, or 4. In the particularly 
preferred compounds of the invention n is 3. 

When X in the compounds of the invention is 



— c — NH2), 
dialkylaminocarbonyl, formyl, 



10 



15 



o 

II 

— C-alkyL 

OR 7 
I 

— CH-alkyl, 



O 
II 

— C— O-alkyl, 

W 
II 



O O 
(I II 
— Caryl, — Oheteroaryl 



W 
II 



— C-alkyl, —Caryl, or 



W 
II 

— C-heteroaryl; 



alkyl is lower alkyl; 
aryl is phenyl or 



f 2 

-N- 20 

the substituent R2 is selected from the group consisting 
of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenylsulfonyl groups. 
The substituent 2 can be 25 



(1) 



where R 5 is hydrogen, lower alkyl, Ci-Q alkoxy, hy- 
droxy, Q, F, Br, I, C1-C6 alkylamino, — NO2, — CN, 
— CF3, — OCF3; heteroaryl is 



I A \ C2) 

— CH— , 



30 

in which case the compounds of the invention are ^ 
heteroarylpiperidine derivatives, or 



I 

— N— , 



35 



—NH, 



in which case the compounds are heteroarylpiperazine — CH=N— • 
derivatives. When the substituent Qi has the formula ^ Wis CH 2 or CHRg or N-R 9; 



R7 is hydrogen, lower alkyl, or acyl; 
Rs is lower alkyl; 

N_ Y 2 R9 is hydroxy, lower alkoxy, or — NHR10; and 

Rio is hydrogen, lower alkyl, C1-C3 acyl, aryl, 



45 



—Caryl or — Cheteroaryl, 



the compounds of the invention are heteroarylpyrroli- 
dines. The preferred compounds of the invention are 
theheteroarylpiperidn.es, i.e. compounds in which Z is ^ heteroaryl, where aryl and heteroaryl are as defined 

above; and 

m is 1, 2, or 3. 
When the compounds of the invention contain two or 
— ch— . thra R-substituents, each of the R-substituents can be 

55 independently selected from the above substituents. 
The compounds of the invention can contain one Preferably, each of the R-substituents is selected from 
two, or three R-substituents. The substituent R can be" * e consistm « of hydrogen, C1-C3 alkyl, C1-C3 
hydrogen, lower alkyl, Ci-Q alkoxy, hydroxyl, car- f^^^h - QOCF ^ Q-Q alkanoyl, CI, F, Br, 
boxyl, Q, F, Br, I, amino, Q-Q mono or dlalkyl ,0 1 ^^amino, "NO*, -CF 3 , -OCF3, 
amino, — NO2, lower alkyl thio, — OCF3, cyano, acyl- 
amino, — CF3, trifluoroacetyl (i.e. jj* 

— Okwcr alkyl, and — CH-lower alkyl. 

O 

H_ 65 The compounds of the present invention are prepared 

431 ■ m following manner. The substituents R, Ri, R 2 , R3, 

X, Y, and Z and the integers m, n, and p are as defined 
ammocarbonyl (i.e. above unless indicated otherwise. 
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B. PREPARATION OF COMPOUNDS OF THE 
INVENTION 

The compounds of the invention can be prepared by 5 
reacting a piperidine or a piperazine of the formula: 



00; 




26 

o 
II 

C— ORh 
Hal 



(7) 




or a pyrrolidine of the formula: 



(3) where R n is lower alkyl and Hal is a halogen selected 
1Q from the group consisting of CI, Br, and I. The ester of 
formula (7) is reacted with hydrazine, H2NNH2, under 
standard hydrazide formation conditions. Typically, the 
reaction is carried out in a nonreactive solvent, e.g. 
ethanol, methanoL, or toluene, at a temperature of am- 
15 bient temperature to the reflux temperature of the sol- 
vent for 4 to 16 hours to form a hydrazide of formula 



(8): 



(YV 




(3A) 



20 



(8) 




C— NH 
I 

NH Z 

Hal 



under alkylating conditions with a compound of the 25 The hydrazide of formula (8) is reacted with a phenyl 
formula: sulfonyl halide of the formula 



HAL — (CH2), 



30 



where HAL is CI, Br, or I. The procedures that can be 
employed for preparing the piperidines, the piperazines, 
and the pyrrolidines and the alkylating agents identified 
by the above formulas will now be described in detail 

1. Preparation of 
3-(l -unsubstituted-4-piperazinyl> 1 H-indazoles 

Compounds of the formulae: 




NH 



^ 



NH 



35 



(5) 




O 
II 

S— Hal 

n 

O 



where Hal is a halogen selected from the group consist- 
ing CI and Br, to form a compound of the formula 



40 



45 




(10) 



Typically this reaction is carried out in a basic solvent, 
such as pyridine or collidine, at a temperature of 0* to 
50 30" C. for 2 to 16 hours. 

The compound of formula (10) in turn is reacted neat 
with thionyl chloride at a temperature of 50° to 79° C. 
(reflux temperature) for 2 to 16 hours to form a com- 
pound of formula (1 1) 



55 



(6) 
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I 

R 2 



for use in synthesizing the indazoyl-substituted pipera- 
zines of the invention can be prepared as follows. 
A substituted aryl ester of formula (7) is selected, 



65 




01) 



Compound ( 1 1 ) is reacted with a compound of formula 
(12), 
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N 



aluminum hydride (LiAlH*). Typically the reduction is 
(12) carried out under standard reduction conditions in a 
solvent, such as tetrahydrofuran or diethyl ether, at a 
temperature of 35* to 67* C for 6 to 1 6 hours to forth a 
5 compound of formula (16): 



where Rn is lower alkyl, under conventional nucleo- 10 
philic reaction conditions, for example in an inert sol- 
vent, such as tetrahydrofuran (THF), toluene, or die- 
thylether, at a temperature of 5° to 50° C for 1 to 16 
hours to form a compound having the formula 

15 

(13) 



20 




(16) 




A compound of formula (16) can be formed in an 
alternative manner by first reacting a compound of 
formula (14) with a strong base, such as a metal alcoho- 
late, e.g. sodium methoxide, sodium ethoxide, or sodium 
butoxide, or with KOH in tetrahydrofuran to form a 
compound of formula (17): 



07) 



The compound of formula (13) is then reacted with a 
condensation agent, such as copper, copper-bronze, or 
cuprous oxide, in a solvent such as a^ethylfonnamide, 
dimethylacetamide, or tetramethylurea, at a tempera- 
ture of 120° to 177° C. for 1 to 16 hours to form a pipera- 
zine-substituted phenylsulfonyl indazole of the formula 



25 



30 




(14) 



35 



40 



45 



I 

H 



This reaction is typically carried out in a polar solvent, 
such as for example CH3OH or C2H5OH, at a tempera- 
ture of ambient to 50* C for 1 to 16 hours. 

Alternatively, the compound of formula (17) can be 
formed by reducing compound (14) with LiAlH4 under 
conditions as previously described. 

The compound of formula (17) in turn can be reacted 
with a cyanation reagent, as previously described, to 
form a cyano substituted piperazine indazole of the 
formula 



A cyano-substituted piperazine phenylsulfonyl inda- 
zole is then formed by reacting the compound of for- 
mula (14) with a conventional cyanation source, such as 
a halo-cyanide, e.g. BrCN or C1CN, under conventional 
cyanation conditions, typically in an inert solvent, e.g. so 
dimethylsulfoxide (DMSO) or CHQ3, at ambient tem- 
perature for 2 to 16 hours to form a compound of for- 
mula 

05) 55 
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I 

H 



^ 



(18) 



N-CN 




which in turn can be reduced with a metal hydride, as 
previously described, to form a compound of formula 
(16). 

In an alternative embodiment, a compound of for- 
mula (18) can be reacted with an aqueous mineral acid, 
e.g. HbSCUor HC1, at a temperature of 50° to 120* C. for 
2 to 16 hours to form a compound of formula (16). 

2. Preparation of 
3 -( 1 -unsubstituted-4-piperazinyl)- 1 ,2-benzisoxazoles 

A compound of the formula: 



(19) 
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The compound of formula (15) is then subjected to 
reduction by means of a metal hydride, e.g. lithium 
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can be prepared according to conventional techniques. 
Suitable procedures are described in J. Med. Chem. 
1986, 29:359. Compounds of formula (19) are useful for 
synthesizing the benzisoxazole substituted piperazines 
of the invention. 

3. Preparation of 
3-( 1 -unsubstituted-4-piperazinyl> 1 ,2-benzisothiazoles 

A compound of the formula: 



30 



10 



ployed in the synthesis of the benzisoxazole substituted 
piperidines of the invention. 

6. Preparation of 
3-0 -unsubstituted-4-piperidinyl> 1 ,2-benzisothiazoles 

Certain 3-(4-piperidinyI>l ,2-benzisothiazoles can be 
employed in the synthesis of the N-(aryloxyalkyl)- 
heteroaryl piperidines of the invention. Specifically, a 
benzisothiazole of the formula: 




(20) 



(24) 



15 




CH 



NH 



\ / 



for use in synthesizing the benzisothiazole substituted 
piperazines of the invention can be prepared according 
to the techniques described in J. Med. Chem. 1986, 20 
29:359 and United Kingdom Patent (GB) 2 163 432 A. 

4. Preparation of 
3-(l-unsnbstituted-4-piperidinyl>lH-indazoles 
A compound of the formula: 25 



(21) 



can be reacted with the alkylating agent previously 
described to form the N-(aryloxyalkyl)heteroarylpiperi- 
dines of the invention. Compounds of formula (24) and 
their methods of preparation are described in detail in 
U.S. Pat No. 4,458,076. 

7. Preparation of alkylating agents 

The compounds described in Sections 1-6 above can 
be reacted with alkylating agents of the formula: 




30 



HAL-<CH2) ji O' 




(4) 



35 



(22) 



r 



CH 



NH 



40 



N 
I 

R2 

for use in synthesizing the indazole-substituted piperi- 45 
dines of the invention can be prepared using known 
techniques. For example, suitable techniques are de- 
scribed in substantial detail in U.S. Pat. 4,710,573. 

5. Preparation of 
3-{l -unsubstituted-4-piperidinyl)- 1 ,2-benzisoxazoles 
A compound of the formula: 



50 



<X3 



/ — \ 

CH NH 



(23) 
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can be prepared by following the teachings from several 
sources. For example, U.S. Pat No. 4,355,037 contains 
a detailed description of compounds of formula (23) and 
of methods for preparing the compounds. Additional 
disclosure of methods for preparing the compounds of 65 
formula (23) can be found in U.S. Pat No. 4,327, 103 and 
in Strupczewski et al., J. Med. Chem,, 28:761-769 
(1985). The compounds of formula (23) can be em- 



to form the N-(aryloxyalkyl)heteroaiylpiperidines, pip- 
erazines, and pyrrolidines of the invention. The alkylat- 
ing agents of formula (4) and methods for preparing the 
alkylating agents are described in U.S. Pat. No. 
4,366,162. Additional disclosure can be found in South 
African publication EA 86 14522. In addition, proce- 
dures for making alkylating agents are described in the 
following Examples. These procedures can be em- 
ployed to make other alkylating agents for use in this 
invention. 

8. Alkylation of heteroarylpiperidines, piperazines, and 
pyrrolidines to form the compounds of the invention 

The heteroarylpiperidines, piperazines, and pyrroli- 
dines described in Sections 1-6 above can be reacted 
under alkylating conditions with the alkylating agents 
described in Section 7 to form the compounds of this 
invention. The reaction can be carried out by dissolving 
the reagents in an inert solvent such as dimethylform- 
amide, acetonitrile, or butanol, and allowing die rea- 
gents to react from a temperature of 50" C. to refluxing 
of the solvent in the presence of an acid receptor, such 
as a base. Examples of suitable bases are alkali metal 
carbonates, such as potassium carbonate, sodium car- 
bonate, or sodium bicarbonate. The reaction can be 
carried out with or without a catalytic amount of an 
alkaline iodide, such as potassium iodide or sodium 
iodide, for a time sufficient to form a compound of 
formula (I) of the invention. Generally, the alkylation 
reaction is carried out for about 4 to about 16 hours, 
depending on reactivity of the reagents. The reaction 
temperature can vary from about 50' to about 120* C. 
The products can be isolated by treating the reaction 
product with water, extracting the product into an or- 
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gaiiic solvent that is immiscible in water, washing, dry- 
ing, and concentrating the organic solvent to yield the 
free base, and then, if indicated, converting the resulting 
compound to an add addition salt in a conventional 
manner. 5 

Following are typical examples of compounds of the 
invention that can be prepared by following the tech- 
niques described above: 

1 -[4-[3-[4-(l H-mdazol-3-yl>l-piperazinyI]propoxy]-3- 

methoxyphenyi]ethanone; 10 
l-[4-[3-[4-( l,2-benzisoxazol-3-yl>. l-piperidinyl]propox- 

y]-3methoxyphenyl]ethanone; 
l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyI]propoxy]-3-methoxyphenyl]ethanone; 
l-[4-[4-[4-(l^.benzisoj^ol-3-yl)-l-piperidinyl]butoxy]- 15 

3methoxyphenyl]ethanone; 
l-[4-[4-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l- 

piperidinyl]butoxy]-3-methoxyphenyl]ethanone; 
l-[4-[2-[4-(l^benzisoxazol-3-y^ 

3-methoxyphenyl]ethanone fumarate; 
l-[4-[4-[4-(lH-mdazol-3-yl>l-piperazinyl]butoxy]-3- 

methoxyphenyl]ethanone fumarate; 
[4-[2-[4<6-fliK)ro-l,2-benzisoxazol-3-yl)-l-piperidinyl]e- 

thoxy]-3-methoxyphenyl]ethanone; 
[3-[4-(6-iluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 

propoxyJ-3-methoxy-a-methylbenzenemethanol; 
[4-[3-(4<l,2-benzisothiazol-3-yl)-l-piperidmyl]propox- 

y]-3-methoxyphenyl]cthanone; 
[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)- 1-piperidinyl]- 

propoxy]-3-hydroxyphenyI]ethanone; 
[4-[3-[4-(6-fluoro- 1 H-indazol-3-yl)- 1-piperazinyl]- 

propoxy]-3-methoxyphenyl]ethanone; 
[4-[4^4-(6-fluoi^lH-mdazol-3-yl>l-piperazinyl]butox- 

y]-3-methoxyphenyl]ethanone; 35 
l-[4-[3-[4^1H-indazol-3-yl)-l-piperidinyl]propoxy]- 

3methoxyphenyl]ethanone; 
l-[4-[3-[4.(6H±loro-l,2-benzisoxazol-3-yl)-l- 

mperidinyI]propoxy]-3-methoxyphenyl]ethanone; 
l-[4-[4-t4-(6-chloro-l,2-benzisoxa2ol-3-yl)-l- m 

mperidinyl]butoxy]-3-methoxyphenyl]ethanone fu- 
marate; 

[4-[3-[4^5-fluoix>-l^beiizisoxazol-3-yl)-l-piperidmyl]- 

propoxy]-3-methoxyphenyl]ethanone; 
6fluoro-3-[l-[3-{2-methoxyphenoxy)propyl]-4- 45 

piperidmyl]-l,2-benzisoxazole fumarate; 
[4-[3-[4-(6-fluoro- 1 ,2-benzoi$oxazol-3-yl> 1 - 

piperidinyl}propoxy]-3-methoxyphenyl]phenylme- 
thanone; 

l-[4-[4-[4-(lH-mdazol-3-yl)-l-piperidinyl]butoxy]-3^ 50 

methoxyphenyl]ethanone; 
1 -[4-[2- [4-(6-chloro- 1 , 2-benzisoxazol-3-yl>- 1 - 

piperidinyllethoxy]-3-methoxyphenyl]ethanone; 
l-[3-[3-[4^6-fluoro-l,2-b^nzisoxa2ol-3-yI>l- 

piperidinyl]propoxy]phenyl]ethanone fumarate; 55 
l-[4-[3-[4^6-fluon>l,2-rjenzisoxazol-3-yl>l- 

piperidinyl]propoxy]-2-methylphenyl]ethanone; 
1 -[2-[3-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl> 1 - 

piperidinyl]propoxy]-5-methylphenyl]ethanone; 
N-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 60 

piperidmyl]propoxy]-3-methoxyphenyl]acetamide 

herm^umarate; 
6^Moro-3-(l-piperazmyl)-lH-mdazole; 
l-[4^344-(6-fluoro-lH-mdazol-3-yl>l-piperidinyl]- 

propoxy]-3-methoxyphenyl]ethanone; 65 
l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yI>l- 

piperidinyl]propoxy]-3-methylphenyl]ethanone 

hemifumarate; 
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l-[4-t3-[4K6-fluoro-l,2-benzisoxa2ol-3-yl>l- 

piperidinyl]propoxy]phenyl]ethanone; 
K[4-[3^4-(6K:rdoro-lH-indazol-3-yl)-l.piperazinyl]- 

propoxy]-3-methoxyphenyl]ethanone; 
l-[4-[4.[4J(l ( 2-benzisotm^l-3-yl)-l-piperazinyl]butox- 

y]-3-methoxyphenyl]ethanone; 
4-[3-[4-(6-fluorc-l,2-beiizisoxa2ol-3-yl>l-piperidinyl]- 

propoxyj-3-methoxybenzonitrile; 
l-[4-[4-[4-(6-fluoro- lH-indazol-3-yl)- 1 -piperidinyl]- 

butoxy]-3-methoxyphenyl]ethanone; 
1 .[4-[3 .[4^ 1 -benzoyl-6-fluoro- 1 H-indazol-3-yl)- 1 - 

piperazmyl]propoxy]-3-methoxyphenyl]ethanone 

sesquifumarate; 
l-[4-[4-[4-(6-cWorc-lH-md^ol-3-yl>l-piperazinyl]- 

butoxy]-3-methoxyphenyl]ethanone; 
1 -[4-[3-[4-{ 1 ,2-benzisothiazol-3-yl)- 1 -piperazinyl]- 

propoxy]-3-methoxyphenyl]ethanone hemifumarate; 
l-[3,5-dibromo-4-[3-[^6-fluorc>-l^-benzisoxazol-3-yl> 

l-piperidinyl]propoxy]phenyl]ethanone; 
l-[4-[2-[4^1,2-beiizisothiazol-3-yl)-l-piper^ 

y]-3-methoxyphenyl]ethanone; 
6-fluoro-3-tK3-phenoxypropyl)^prpcridinyl]-l,2-ben- 

zisoxazole; 

l-[4-[2-[4-(6-chlorcKlH-inda2ol-3-yl)-l.piperazinyl]e- 

thoxy]-3-methoxyphenyI]ethanone; 
l-^p-t^^fluoro-l^-benroisoxazol-S-yl)-!- 

piperidinyI]propoxy]-3-methylmercaptophenyl]etha- 

none; 

l-[4-[4-[4^1^,benzisothiazol-3-yl)-l-pir^dmyl]buto 

y]-3-methoxyphenyl]ethanone; 
l-[H3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyI}propoxyJ-3-methoxyphenyl]phenylme- 

thanone; 

1- [3-bromo^[3-[4^6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]phenyl]ethanone; 

3-[^-P-[4^1-ethoxyethyl)-2-methoxyphenoxy]propyl]- 
4-pir«ridmyl]-6-fluoro-l f 2-benzisoxazole hydrochlo- 
ride; 

3- [l-[3-[4-(l-acetoxyethyl>2-methoxyphenoxy]propyl]- 
4-piperidinyl]-6-fluoro-l,2'benzisoxazole fumarate; 

1^4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy-3-methoxyphenyl]pentanone; 

2- [3-[4^6-fluoro-l,2-berizisox^ol-3-yl>l-piperdinyl]- 
propoxyJ-N-methylbenzenamine hemifumarate; 

3- [l-[3-(4-bromo-2-methoxphenoxy)propyl]-4- 
piperidinyl]-6-fluoro- 1,2-benzisoxazole; 

l-[4-[3-[4<6-fluoit>-l,2-beii2isoxazol-3-yl>. 1- 
piperidinyl]propoxy]-3-methoxyphenyl]propanone; 

4- [3-[4^6-fluorc-l,2-benzisoxa2»l-3-yl>l-pir^ridinyl]- 
propoxy]-3-methoxybenzamide; 

l-[4-[3-[4^6-nuoro-U-benzisoxazol-3-yl)- 1- 
piperidmyl]propoxy]-3-{meth^ 
none; 

144-[3-[4^6-nuoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyl]propoxy>3-ethoxyphenyl]ethanone; 
N-[2-[3-[4-<6-fluoro-l,2-beiizisoxazol-3-yl>l- 

piperidmyl]pror«xy]ph^ 
1 -[4-[3-[4-<6-fluon> 1 ,2-benzisoxazol-3-yl> 1 - 

piperidmyl]propoxy]-3-dimethylanunophenyl]etha- 

none; 

l44-[3.[4K6-fluoro-U-benzisoxazol-3-yl>l- 
piperidinyl]pn^xy]-2-methoxyphenyl]ethanone hy- 
drochloride; 

HMHH^-fluoro U-benzisoxazol-3-yl>l- 
piperidmyl]pror>oxy]-3-methoxyphenyl]-2,2,2-tri- 
fluoroethanone; 

4- [3-[4^6-fluorc>l,2-benzisoxazol-3-yl>l-piperidinyl]- 
propoxy]-3-hydroxy-a-methyIbenzenemethanol; 
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2- [3-[4^6-fluoro-l,2-benzisoxazol-3-y^ 
propoxy]aniline dihydrochloride; 

M5-acctyl-243-[4<6-fluorchl,2-bcnzisoxazol-3-yl>l- 
pipcridinyllpropoxy]phcnyl]acctaxnide; 

3- [l-[3<4-ethyl-3.mcthoxyphcnoxy)propyl]-4- 5 
piperidinyJ}-6-fluoro- 1,2-benzisoxazole hydrochlo- 
ride; 

l-[3,5-dimctho30r^[3^4^6-fluoro-l,2-beiizisoxazol-3- 
yl>l-pipcridinyl]propoxy]phcnyl]cthanonc; 

N-[3-[3-[4<6-fluoro-l f 2^enxoisoxazol-3-yl>l- 10 
piperidmyl]propoxy]phenyl]acetamide hemifuma- 
rate; 

propoxyjaniline; 
3-[3-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)- 1 -piperidinyl]- 1 5 

propoxy]-4-methoxyaniline; 
1 ^4-[3-[4^6-fluoro- l,2-bcnzisothiazol-3-yl> 1 - 

piperidinyl}propoxy-3-iDcthylaxninophenyl]ethanone 

fumarate; 

N-[3-[3-[4^6-fluoro-l,2-bcnzisoUuazol-3-yl>l- 20 
piperidinyl]propoxy]^inethoxyphenyl]acetamide; 

1 -[4-[3-[4-{6-nuoro- l,2-benzisothiazol-3-yl> 1 - 
pipcridinyl]propoxy]-3-mcthoxyphenyl]ethaiione hy- 
drochloride; 

N,N^iimethyl^[3-[4K6-fluoro-l,2.benzisoxazol-3-yl)- 25 
l-piperidinyl]propoxy]-3-methoxybeiizamide; 

1 -[4-[3-[4-{6-fluoro- 1 , 2-benzisoxazol-3-yl> 1 - 
piperidinyl]propoxy]-3-inethoxyphenyl]ethanone ox- 
ime; 

l-[4-[3-[4^6-fluoro-l,2-benrisoxazol-3-yl>l- 30 
piperidinyl]propoxy]-methoxyphenyl]ethanone 
oxime O-methyl ether; 

1- [4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl> 1- 
piperidmyl]propoxy]-3-methoxyphenyl]ethanone hy- 
drazone; 35 

6-fluoro-3-tl-[3-[2-methoxy-4-(l-methylethenyl)- 
phenoxy]propyl]^piperidinyl]-l^-beiizisoxaizole hy- 
drochloride; 

(Z>l-f4-[(4-chloro-2-butenyl)oxy]-3-inethoxyphenyl]e- 
thanone; 40 

(Z>l-[4-[[4-{4-(6-fluoro-l,2-beiizisoxazol-3-yl)-l- 
piperidmyl]-2-butenylloxy]-3-methoxyphenyl]etha- 
none; 

(E>l-[3-[[4-[4K6-fluoro-l,2-benzisoxazol-3.yl)-l- 

piperidinyl]-2-butenyl]oxy]-4-hydroxyphenyl]etha- 45 

none hydrochloride; 
(E>14H[^N6-fluoro-l,2.beiiasoxazol-3-yl)-l- 

piperidinyl]-2-butenyl}oxy]-4-benxyloxyphenyl]etha- 

none; 

6-(3-chloropropoxy)-5-methoxy indole; 50 
6-fluoro-3-[l-[i{(5-inethoxy-lH-indol-6-yl)oxy]- 

p«>pyl]^piperidtnyl>l^-beiizwoxazole; 
6-fluoro-3-[l43-[(lH-indol.7-yl)oxy]propyIH- 

piperidinyl]01 f 2-benzi»oxazole hernifumarate; 
6-fluoro-3-[H3-hydroxypropyI)^piperidinyl>l,2-ben- 55 

arisoxazole; 

6-fluoio-3-[l-(2-pyriinklmoxy)pro^ 

1,2-benzisoxazole fumarate; 
6-aceto-2-[4-(6-fluoro-l,2-ben2isoxazol-3-yl>l- 

piperidmyl]methyl-l,4-ben2odioxan; 60 

2- [4^6-fluoro-l^-benzisoxazol-3-yl>l-pirjeridmyl]- 
methyl- 1 ,4-benzodioxan; 

2-(4-(6-fluoro- 1 , 2-benzisoxazol-3-yl)- 1 -piperidinyl] eth- 
yl- 1 ,4-benzodioxan; 

6-(3-chloropropoxy>7-methoxy-l-tetralone; 65 

6-[3-[4<6-fluoro-l,2-beiizisoxazol-3-yl)-l-piperidinyl]- 
propoxy]-7-methoxy- 1-tetralone; 

N-(3-chloropropyI)-2-benzoxazolinone; 
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N-(3-chloropropyl)-6-acetyl-2-benzoxazolinone; 
N-[3-[4-(6«fluoro-l,2-ben2isoxazol-3-yl>l-piperidinyl]- 

propyl]-6-acetyl-2-ben20xazolinone; 
N-[3-[4^6-fluoro-l,2-benzisoxa2ol-3-yI)-l.piperidinyl]- 

propyljphthalimide; 
1 -{3-aminopropyl)-4<6-fluoro- 1 ,2-benzisoxazol-3- 

yl)piperidine dihydrochloride; 
cis-2-(3-(4-(6-fluoro- l,2-benzisoxazol-3-yl)- 1- 

piperidinyl)propyl-hexahydro- lH-isoindole-l,3-dione 

hydrochloride; 
N-[4-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl> 1 -piperidinyl]- 

butyl]phthalimide; 
H4-aminobutyl)-4-(6-fluoro-l,2-benzisoxazol-3- 

yl)piperidine dihydrochloride; 
cis-<2-(4-<4-{6-fluoro-l f 2.ben2isoxazol-3-yl)-l-piperidi- 

nyl) butyl>hexahydro-lH-isoindole-l,3-dione hydro- 
chloride; 

l-t4-[[H^-(6-fluoro-l t 2-benzisoxa2ol-3-yl>l- 

piperidinyl]propyl]thio]-3-methoxyphenyl]ethanone; 
4-(6-fluoro- l,2-benzisoxazol-3-yl)- 1 -(2'-methoxyphenyl) 

butylpiperidine maleate; 
4^4-bromobutyl)-l-(13-ditMan-2-yl)cthylben2ene; 
l-[4<l f 3-dithian-2-yl)ethyl]phenyl-4-(6-nuoro-l,2-ben- 

zisoxazol-3-yl)butylpiperidine; 
l-[4-<4'.acetophenyl)butyl]-4-(6-fluoro-l,2-beiizisox- 

azol-3-yl)piperidine; 
1 . [4-[3-[4-(6-fluoro- 1 ,2-benzisoxazol-3-y])- 1 - 

piperidinyl]propylamino]-3-methoxyphenyl]etha- 

none; 

(2 l 4-difluorophenyl)-[l-(phenylmethyl>3-pyrroUdinyl]- 

methanone oxalate; 
6-fluoro-3-[ 1 -phenylmethyl)-3-pyrrolidinyl]- 1 ,2-ben- 

zisoxazole fumarate; 
(E>l-[4-[(4-bromo-2-butenyl)oxy]-3-methoxyphenyl]e- 

thanone; 

4-(3-chloropropoxy)-3-methoxybenzaldehyde; 
6-fluoro-3-(3-pyrrolidinyl)- 1 ,2-benzisoxazole hydro- 
chloride; 

l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l- 
piperidmyl]propylamino]-3-hydroxyphenyl]etha- 
none; 

l-[3-acetylaniino-4-(3-chloropropoxy)phenyl]ethanone; 
N-[2-(3-hydroxypropoxy)phenyl]acetamide; 
4-(3-chloropropoxy>3-methoxybenzaldehyde; 
(±>l-[4-[3-[4-(6-fluoro-l,2-beiizisoxazol-3.yl>l- 

piperidinyl]-2-methylpropoxy]-3-methoxyphenyl]e- 

thanone; 

(SH+>144-[HM6-fluoro-U-ben2isoxazol-3-yl)-l- 
piperidinyl]-2-methylpropoxy]-3-methoxyphenyl]e- 
thanone; 

(RH-)-l-[4-[3.[M6-fluorc^l,2-beiizisoxazol-3-yl)-l- 
piperidkyl]-2-methylpropoxy]-3-methoxyphenyl]e- 
thanone; 

l-[4-[3-[4-[(6-fluon>-l,2-benzisoxazol-3-yl>l- 
piperidinyl]-2,2-dimethylpropoxy]-3-methoxyphenyl- 
]ethanone; 

(±>l-[l-[3-[4-(6-fluoro-l,2-benzi50xazol-3-yl>l- 
piperidinyl]-2-phenylpropoxy]-3-methoxyphenyl]e- 
thanone; 

(±>l-[4-t3-[4-(6-fluoro-l f 2-beiizisoxazol-3-yl>l- 

piperidinyl]-2-(3-chlorophenyl)propoxy]-3-methoxy- 

phenyl]ethanone; 
(±>l-[4-[3-[4-(6-fluoro-l,2-benzisoxa2ol-3-yl>l- 

piperidinyl]-2-(phenylmethyl)propoxy]-3methoxy- 

phenyljethanone; 
(±>l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l- 

piperidinyl]- 1 -methyIpropoxy]-3-methoxyphenyl]e- 

thanone; 
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(±>l-[4-[3-[4-(6-flttoro-l,2.benzisoxazol-3-yl)-l- 
piperidinyI]-3-methylpropoxy]-3-mcthoxyphenyl]e- 
thanone; 

(±)-l-t4-[4-[4^1,2-benzisoxazol-3-yi)-l-piperidinyl]-3- 

methylbutoxy]-3-methoxyphenyl]ethanone; 
(±)-l-[4-[4-[4^1,2-beiizisoxa2ol-3'yl>l»piperitoyl]-3- 

phenyIbutoxy]-3-methoxyphenyl]ethanone; 
(±>l-[4-l4-[4^1,2-benzisoxa2ol-3-yl>l-pipeiidinyl]^ 

(2-phenylethyl)butoxy]-3-methoxyphenyl]ethanone; 
(±H4-P-[4-(6-fluoro-l ,2-benzisoxazol-3-yl)- 1 - 

piperidinyl]- 1 -metoylethoxy]-3-methoxyphenyl]etha- 

none; 

(E^l-[4-[[4-[4-(6-fluoro-l,2-bcn2isoxazol-3-yl)-l- 

piperidinyl]-l-methyl-2-butenyl]oxy]-3-methoxy- 

phenyl]ethanone; 
(Z)-l-[4-[[4-[4-(6-fluoro-l f 2-benzisoxazol-3-yl)-l- 

piperidinyl]-3-methyl-2-butenyl]oxy]-3-methoxy- 

phcnyl]ethanone; 

(±)-l-[4-[[4-[4K6-fluoro-l,2-benzisoxazol-3-yl)-l- 

piperidinyl]-l-propyl-2-butynyl]oxy]-3-methoxy- 

phenyl]ethanone; 
(SH-f>l-[4-IH4-(6-fluoro-lH-iiidazol-3-yl)-l- 

pipera2tnyl}-2-methylpropoxy]-3-methoxyphenyl]e- 

thanone; 

(RH->l-M3-[4-(6-fluoro-lH-indazol.3-yl).l. 

pipcrazinyI]-2-inethylpropoxy]-3-methoxyphenyl]e- 

thanone; 
(±M-[4-M4<U-benzisotbi^^ 

3-methyIbutoxy]-3-methoxyphenyl]ethanone; 
(±)-l-[4-[3-[4-(6-fluoro-l,2-beiizisoxazol-3-yl>l- 

piperidinyI]-2-phenylpropoxy]-3-methoxyphenyl]e- 

thanone; and 

(±)-6-fluoro-3-[l-[3-(2-methyl-{2-methoxyphenoxy)- 
propyl]^piperidinyl]-l,2-bcnzisoxazole. 
The compounds of die present invention are useful 
for treating psychoses by virtue of their ability to elicit 
an antipsychotic response in mammals. Antipsychotic 
activity is determined in the climbing mice assay by a 
method similar to those described by P. Protais, et al., 
Psychopharmacol., 50:1 (1976) and B. Costall, Eur. J. 
Pharmacol, 50:39 (1978). 

Subject CK-1 male mice (23-27 grams) are group- 
housed under standard laboratory conditions. The mice 
are individually placed in wire mesh stick cages 
(4"X10") and are allowed one hour for adaption and 
exploration of the new environment. Then apomor- 
phine is injected subcutaneously at 1.5 mg/kg, a dose 
causing climbing in all subjects for 30 minutes. Com- 
pounds to be tested for antipsychotic activity are in- 
jected intraperitoneally or given oral doses at various 
time intervals, e.g. 30 minutes, 60 minutes, etc. prior to 
the apomorphine challenge at 8 screening dose of 10-60 
mg/kg. 

For evaluation of climbing, 3 readings are taken at 10, 
20, and 30 minutes after apomorphine administration 
according to the following scale: 
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to mere motor stimulation usually only last a few sec- 
onds. 

The climbing scores are individually totaled (maxi- 
mal score: 6 per mouse over 3 readings) and the total 
score of the control group (vehicle intraperitoneally- 
apomorphine subcutaneously) is set to 100%. ED50 
values with 95% confidence limits, calculated by a 
linear regression analysis, of some of the compounds of 
the present invention as well as a standard antipsychotic 
agent are presented in Table 1. 

TABLE 1 
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COMPOUND 



CLIMBING MOUSE 
ASSAY 
(ED50 mgAg, ip) 



l^4-[H4-<lH-!iid«2o1-3-y!)-l- 

pipOT2myI]propoxy}-3-mcthoxy- 

pfaenyljethanone 

HMMHU-beoziaaxuol-3-yl) 

-l-pipexidinylJpropoxy>3^netlioxy- 

phenyljethanone 

l-[4-IH4<6-flw>io-l ( 24)en2i$oxMol. 

3-yI)-l-ptperidinyI]propoiy>a-mcthoiy- 

phenyrjethanone 

1- [444-(4-(I^ben2iwiwol-3-yH- 
piperidinyl]biitoxy}-3HiM^ 
ethanone 

H4-[4-[4-<6-fluoro-l,2-ben2daoM2ol- 

5- yl>l-piperidiiiyl]butoxy]-3-metboxy- 
pfaenyl]ethanone 

3-yI> 1 -piperidinyl]propoxy]-3-methoxy- 
pfaenyljethanone hydrochloride 

2- [4-<6-fluoro 1 f 2-bcnzisoxazol-3-y 1> 1 - 
piperidinyl]ethyl]-l,44>enzodiox8n 
(Z)-H4-^[4^M6■fhIO^o-l>bellzi$(«a20^ 

3- yl)-l-piperidtnyl>2-buteayI]oxy]-3- 
methoxypbcny])cthanone 

1 -[4<^-acctophcnyl)butyl]-4-<6-fluoro- 
lt2-benzi$oxaiol-3-yl)piperidiiie 

6- fluoro-3-[K3-hydroxypiopyIH- 
pjperidinyl>I t 2-bwirty>T«Tote 

4- [4-<6-fluoro-l,2-bcnrisoxaroI-3-yl)- 
l-pipcridmyljbutyl deeanoate famarate 
K3-ftminopropyIK<6-nuoro-l ( 2- 
benzBO«azol-3-yl)piperidine dihydro- 
chloride 

N-[2^4^641iioro-l,2-beimsoMiol-S.yl)- 

l-piperi(^yi)ethyl]pbthalimide 

6>fluoro-3-[l [H0soquiiK)l-5-yl)oiy] 

propylH-pipcridinyll-l.Z-bcozaoxazole 

sesqaifamarate 

Chlorproinazme (standard) 



0.98 



0.67 



0.095 



1.6 



0.68 



0.16 



0.29 



0.61 



0.34 



4.1 



3.31 



22.6 



5.0 



0.172 



Climbing Behavior 




Mice with: 


Score 


4 paws on bottom (no climbing) 


0 


2 paws on the wall (rearing) 


1 


4 paws on the wall (foil climb) 


2 



Mice consistently cKmbing before the injection of apo- 
morphine are discarded. 

With full-developed apomorphine climbing, the ani- 
mals are hanging on to the cage walls, rather motion- 
less, over long periods of time. By contrast, climbs due 



Antipsychotic response is achieved when the com- 

50 pounds of the present invention are administered to a 
subject requiring such treatment as an effective oral, 
parenteral, or intravenous dose of from 0.01 to 50 
mg/kg of body weight per day. It is to be understood, 
however, that for any particular subject, specific dosage 

55 regimens should be adjusted according to the individual 
need and the professional judgment of the person ad- 
ministering or supervising the administration of the 
aforesaid compound. It is to be further understood that 
the dosages set forth herein are exemplary only and 

60 they do not, to any extent, limit the scope or practice of 
the invention. 

Some of the compounds of the present invention are 
also useful as analgetics due to their ability to alleviate 
pain in mammals. The analgetic utility is demonstrated 

65 in the phenyl p-quinone writhing assay in mice, a stan- 
dard assay for analgesia; Proc. Soc. ExptL Biol. Med., 
95:729 (1957). Thus, for instance, the subcutaneous dose 
effecting an approximately 50% inhibition of writhing 
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(EDso) in mice produced in this assay is as shown in 
Table 2. 

TABLE 2 

INHIBITION OF . 
FHENYLQUTNONE 3 
INDUCED WRITHING 
COMPOUND ED30 mg/kg, sc 

l-[HH^(IH4iid«20l-3-yI>l- O06 
jMperazinyl}propoxy}-3-mctboiy- 

phcnyl}ctluoooc . 
l.[4-(3-{4-(l»2-beMtoo»ttol. 0.17 
3-yl)-l-pipcridinyl)propoiy]-3- 
metboxyphenyl]ethazkOoc 

l-[4-[H4-(6-fluoro-U- 0,03 

benzkoxuol-3-yI)-l-piperidiiiyl] 

propoxy>3-methoxypbenyI)etliaxK»e 

Propoxyphene (standard) 3.9 ^ 

Pentazocine (standard) 1.3 



Analgesia is achieved when the compounds of the 
present invention are administered to a subject requir- 
ing such treatment as an effective oral, parenteral, or 20 
intravenous dose of from 0.01 to 100 mg/kg of body 
weight per day. It is to be understood, however, that for 
any particular subject, specific dosage regimens should 
be adjusted according to the individual need and the 
professional judgment of the person administering or 25 
supervising the administration of the aforesaid com- 
pound. It is to be further understood that the dosages set 
forth herein are exemplary only and that they do not, to 
any extent, limit the scope or practice of the invention. 

Effective amounts of the compounds of the present 30 
invention can be administered to a subject by any one of 
several methods, for example, orally as in capsules or 
tablets, parenterally in the form of sterile solutions or 
suspensions, and in some cases intravenously in the form 
of sterile solutions. 35 

The compounds of the present invention, while effec- 
tive themselves, can be formulated and administered in 
the form of their pbarmaceutically acceptable addition 
salts for purposes of stability, convenience of crystalli- 
zation, increased solubility, and the like. Preferred phar- 40 
maceutically acceptable addition salts include salts of 
mineral acids, for example, hydrochloric acid, sulfuric 
acid, nitric acid, and the like; salts of monobasic carbox- 
ylic acids, for example, acetic acid, propionic acid, and 
the like; salts of dibasic carboxylic acids, for example, 45 
maleic acid, fumaric acid, and the like; and salts of triba- 
sic carboxylic acids, such as carboxysuccinic acid, citric 
acid, and the like. 

Effective quantities of the compounds of the inven- 
tion can be administered orally, for example, with an SO 
inert diluent or with an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. 
For the purposes of oral therapeutic administration, 
compounds of the invention can be incorporated with 
an excipient and used in the form of tablets, troches, 55 
capsules, elixirs, suspensions, syrups, wafers, chewing 
gums, and the like. These preparations should contain at 
least 0.5% of active compound of the invention, but can 
be varied depending upon the particular form and can 
conveniently be between 4% to about 70% of the 60 
weight of the unit The amount of active compound in 
such a composition is such that a suitable dosage will be 
obtained. Preferred compositions and preparations ac- 
cording to the present invention are prepared so that an 
oral dosage unit form contains between 1.0-300 milli- 65 
grams of the active compound of the invention. 

Tablets, pills, capsules, troches, and the like can also 
contain the following ingredients: a binder, such as 
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microcrystalline cellulose, gum tragacanth, or gelatin; 
an excipient, such as starch or lactose; a disintegrating 
agent such as alginic acid, Primogel, corn starch, and 
the like; a lubricant such as magnesium stearate or Ste- 
rores; a glidant such as colloidal silicon dioxide; and a 
sweetening agent such as sucrose; or saccharin, or a 
flavoring agent, such as peppermint, methyl salicylate, 
or orange flavoring. When the dosage unit form is a 
capsule, it can contain, in addition to materials of the 
above type, a liquid carrier such as a fatty oil. Other 
dosage unit forms can contain various materials that 
modify the physical form of the dosage unit, for exam- 
ple, as coatings. Thus, tablets or pills can be coated with 
sugar, shellac, or other enteric coating agents. A syrup 
can contain, in addition to the active compounds, su- 
crose as a sweetening agent and certain preservatives, 
dyes, colorings, and flavors. Materials used in preparing 
these various compositions should be pharmaceutical^ 
pure and non-toxic in the amounts used. 

For the purpose of parenteral therapeutic administra- 
tion, the active compound of the invention can be incor- 
porated into a solution or suspension. These prepara- 
tions should contain at least 0.1% of active compound, 
but can be varied between 0.5 and about 50% of the 
weight thereof. The amount of active compounds in 
such compositions is such that a suitable dosage will be 
obtained. Preferred compositions and preparations ac- 
cording to the present invention are prepared so that a 
parenteral dosage unit contains between 0.5 to 100 milli- 
grams of active compound. 

Solutions or suspensions can also include the follow- 
ing components: a sterile diluent, such as water for 
injection, saline solution, fixed oils, polyethylene gly- 
cols, glycerine, propylene glycol, or other synthetic 
solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or 
sodium bisulfite; chelating agents such as ethylenedi- 
aminetetraacetic acid; buffers such as acetates, citrates, 
or phosphates, and agents for the adjustment of tonicity 
such as sodium chloride or dextrose. The parenteral 
preparation can be enclosed in ampules, disposable sy- 
ringes, or multiple dose vials made of glass or plastic. 

The following examples are for illustrative purposes 
only and are not to be construed as limiting the inven- 
tion. All temperatures are given in degrees Centigrade 
0 C.) unless indicated otherwise. 

EXAMPLE 1 

Preparation of 
l-[4-[3-[4-(lH-Indazol-3-yl>l.pipera2inyl]propoxy]-3- 
methoxyphenyljethanone 

(A) Synthesis of 2-bromobenzoic acid 
2-phenylsulfonylhydrazide 

To a solution of 2-bromobenzoic acid hydrazide (132 
g) in pyridine (1.2 1) cooled to about 10° with an ice 
bath, was added benzensulfonyl chloride (78.3 ml). 
After complete addition, the reaction was stirred at 
ambient temperature for four hours, and then poured 
into ice-hydrochloric acid to precipitate a yellow solid, 
135 g. The material was recrystallized from isopropanol 
to yield 125 g of 2-bromobenzoic acid 2-phenylsulfonyl- 
hydrazide, m. p. =154*- 15 6" C 
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(B) Synthesis of a-chloro-2-bromobenzaldehyde «pitated from solution, was collected by filtration and 

phenylsutfonyfcydrazone was washed well with H 2 0 affording 168 g (68%) of 

product A 5.2 g sample was recrystallized twice from 

A mixture of 2-bromobenzoic acid phenylsulfonylhy- ethanol-H 2 0 yielding 4.0 g of 4-[l<phenylsulfonyl)«lH- 

drazide (125 g, 0.35 mol) and thionyl chloride (265 ml) 5 indazol-3-yl]4-piperazinecarbonitrile, m.p = 178°- 180° 

was stirred and refluxed for 2 hours. After about 15 C. 

minutes of reflux, the solid went into solution. The ANALYSIS 

reaction was permitted to cool, and then it was poured Calculated for C18H17N5O2S: 58.85% C 4.66% H 

into hexane. The resultant white solid was collected to 19.06% N. 

afford 124 g of a-chloro-2-bromobenzaldehyde phenyl- 10 Found: 59.01% C 4.63% H 19.09% N. 



sulfonylhydrazone, m.p. = 120M22 0 C. 



(F) Synthesis of 3-(l-Piperazmyl)]-lH-indazole 



(C) Synthesis of ~ 
l-[t(phenyteulfonyl)hydxazonoK2-brc^ophenyl)me- . 7° . nuxture °L 4-[l-(phenylsulfonyl>lH. 

thylJ^LthylpiJeWine mdasol-3-^^ 

rv 15 m tetrahydrofuran (2.0 1) was added, dropwise, lithium 

To a stirred solution, under nitrogen, of a-chloro-2- aluminum hydride (880 ml; 0.88 mol of a 1M lithium 
bromobenzaldehyde phenylsulfonylhydrazone (271.1 g; aluminum hydride solution in tetrahydrofuran). After 
0.72 mol) in tetrahydrofuran (THF; 2 liters), was added complete addition, the reaction was heated to reflux and 
dropwise N-methylpiperazine (159.7 g; 1.6 mol). The stirred for 6 hours, stirred at ambient temperature for 
reaction was stirred at ambient temperature for three 20 one hour and allowed to sit at room temperature over- 
hours, and then permitted to stand at ambient tempera- night. The reaction was quenched by the careful drop- 
tore for 16 hours. The reaction was chilled in an ice wise addition of water. After no more hydrogen could 
bath, and then filtered to remove the piperazine hydro- be observed to evolve, the reaction was filtered and the 
chloride that was formed. The filtrate was concentrated lithium salt filter cake was washed well with tetrahy- 
to yield a brown gum. The gum was triturated with hot 25 drofuran. The filtrate was combined with the filtrate of 
acetonitrile, the mixture was cooled in an ice bath, and another run (all together the starting material totaled 
when cold, was filtered to remove unwanted side prod- 300 g, i.e. 0.82 mol) and the combined filtrates were 
uct. The filtrate was then concentrated to afford 392.9 g concentrated to afford 372 g of a yellow solid sus- 
of a brown gum of crude l-[[(phenylsulfonyl)hy- pended in water. An attempt was made to partition the 
drazono]-(2-bromophenyI)methyl]-4-methylpiperazine. 30 product between water and dichloromethane, but the 

(D) Synthesis of product proved to be only slightly soluble in dichloro- 
3-(4-Methyl-l-pipera2myl>l-phenylsulfonyl-lH- methane. Therefore, the biphasic product suspension 

indazole was filtered through a course sintered funnel and the 

white product which was collected was dried afford 
A mixture of l-[[(phenylsulfonyl)hydrazono]-(2- 35 121 g. The two phases of the filtrate were separated and 
bromo phenyl)methyl]-4-methylpiperazine (31.0 g, 0.08 the water was extracted again with dichloromethane. 
mol), copper bronze (3.1 g), K2CO3 (11.5 g), and di- All of the dichloromethane phases were combined, 
methylformamide (500 ml), was stirred and refluxed for washed twice with water, dried with magnesium sul- 
1 .5 hours. The reaction was poured into water and the fate, and concentrated to afford 41 g of a brown residue, 
aqueous suspension was stirred vigorously with ethyl 40 The residue was triturated with diethyl ether and til- 
acetate. The biphasic mixture was filtered through eel- tered to afford 10 g of a beige solid, m.p. - 139M50* C. 
ite, and subsequently the layers were separated. The The NMR and MS spectra were consistent with the 
aqueous portion was extracted with another portion of structure, ^crystallization of 10 g from toluene af- 
ethyl acetate, and the combined extracts were washed forded 7.5 g of 3<l-pmerazinylVlH-indazole, m.p 
(H2O) and dried (MgSO*). Concentration of the extract 45 153*^155- C. 
afforded a solid, which upon trituration with ether gave 

19.7 g of solid. The solid was recrystallized from isopro- ( G ) 3-4-Methyl-l-piperazinyl)-lH-indazole 

panol afford 17.7 g (60%) of product, m.p. 158°-16r C. A stirred mixture of 3-(4-methyl-l-piperazmyl>l- 
An analytical sample was obtained by another recrystal- phenylsulfonyl- 1 H-indazole (13.5 g, 0.038 mol), metha- 
lization from isopropanol (with charcoal treatment) to 50 nol (150 ml) and 25% CHsONa in methanol (15.3 ml) 
afford colorless crystals of the indazole, 3-(4-methyl-l- was stirred and refluxed for 2.5 h. The reaction was 
piperazinyl)- 1 -phenylsulfonyl- 1 H-indazole, concentrated to about one-tenth its volume, and water 

ANAr vSic 161 * °* was ad 6 *** to mixture, resulting in a red solution. 

V, t , * The solution was extracted with dichloromethane, the 

i< ™^ C18H20N4O2S: 60.66% C 5.66% H 55 extract washed (H 2 0), dried (MgSOn), and the solvent 

J N. was concentrated to afford 6.6 g of a rose-colored solid. 

Found: 60.45% C 5.62% H 15.61% N. Two recrystallizations from toluene-hexane afforded 

(E) Synthesis of 4,3 g ( 52 %) of 3-(4-methyl-l-piperazinyl>l H-indazole 
HlKPbenylsutfony^ ft a^ff-wWte sohd, m.p^lir-113' C 

bonitrile 

_ ... . _ .... . . . , Calculated for C^H^N* 66.64% C 7.46% H 

To a stored mixture of 3-(4-methyl-l-piperazinyl)-l- 25.91% N. Found: 66.83% C 7.42% H 25.69% N. 
phenylsulfonyl-lH-indazole (237 g, 0.67 mol), K2CO3 

(102 g, 0.74 mol) and dimethylsulfoxide (DMSO, 2000 W 4-lH-indazol-3yl> 1-piperazinecarboaitrile 

T ieT ™? 0 Zf a ' J was ^«l cyanogen bromide (72 65 To a stirred mixture of cyanogen bromide (5.3 g, 0.05 
g, 0.68 mop dissolved in DMSO (525 ml). The reaction mol), K 2 COj (7.1 g) and dimethylsulfoxide (40 ml) was 
was stored at ambimt temperature for 5.5 hours and added, dropwise, 3-(4-methyl-l-piperazinyl)-lH- 
was then poured into H 2 0 (7 1). The solid, which pre- indazole (1 1.0 g, 0.051 mol) dissolved in dimethylsulfox- 
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lde < 6 ° m1 )- The reaction was stirred at ambient temper- a2ol-3-yl>l-piperidinyl]propoxy]-3.methoxy-phenyl]e. 
atore for 1 h, and then it was poured into water. The thanone, m.p. =102*- 104* C, as colorless needles, 
aqueous suspension was extracted with ethyl acetate, ANALYSIS 

the ethyl acetate was washed (H 2 0). dried (MgS0 4 ), Calculated for CmHjsNjO* 70.56% C 6.91% H 
and concentrated to afford 7.8 g (67%) of a yellow 5 6 86% N 

solid. Thissample was combined with another and re- ' Found:' 70.73% C 6.93% H 6.85% N. 
crystallized twice from toluene to afford analytically 

pure 4KlH-iridazol-3-yl>l-piperazmecarbonitrile as a EXAMPLE 3 

Calculated for CnHnN* 63.42% C 5.76% H. 10 P 1 ?*^^ 0 ^^ 

Found: 63.04% C 5.84% H. A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2 

m «f i/i • 11 ixj • ^ i benzisoxazole hydrochloride (5.1 g, 0.02 mol), K 2 C0 3 

(I) Synthesis of 3-(l-ftperazinyl]-lH-indazole (5 . 2 & 0 .04 mol), l-[4.(3^hloror^orx)xy>3.methoxy- 

A mixture of 4-(lH-indazol-3-yl> 1-piperazinecar- 15 phenyl]ethanone (5.3 g, 0.022 mol), and dimethylform- 
bonitrile (8.0 g, 0.04 mol) and 25% H2S0 4 (100 ml) was amide (60 ml) was heated at 90° C. for 16 hours. The 
stirred at reflux for 4.5 hours. The reaction was cooled reaction was poured into water, and the aqueous mix- 
in an ice bath and made basic by the dropwise addition ture was extracted with ethyl acetate. The ethyl acetate 
of 50% NaOH. The basic solution was extracted with was washed (water), dried (MgS0 4 ) and concentrated 
ethyl acetate. The ethyl acetate was washed with H2O, 2 0 to afford a moist solid. Recrystallization (twice) from 
dried with MgSO* and concentrated to afford 5.2 g ethyl alcohol afforded 5.0 (58%) of l-[4-[3-[4-(6-auoro- 
(73%) of the desired compound, as a solid. The solid l,2-benzisoxazolO-yl>l-piperidinyl]propoxy]-3methox- 
was recrystallized twice from toluene to afford 3.0 g of yphenyljethanone as a beige solid, m.p. = 1 1 8°-120° C 
3-(l-piperazinyl)-lH-indazolc, m.p.»153M55° C. ANALYSIS 

ANALYSIS 25 Calculated for C24H27FN2O4: 67.60% C 6.38% H 

Calculated for C11H14N4: 65.32% C 6.98% H 27.70% 6.57% N. 

N ' , ^ Found: 67.47% C 6.40% H 6.53% N. 

Found: 65.21% C 6.99% H 27.80% N. 

^ . , EXAMPLE 4 

(J) Synthesis of 

144-[344.(lH-Indarol-3-yl>l-r^rarmyl]propoxy].3. 30 HM:H4<l,2-Beiiziftoxazo^ 

methoxyphenyljethanone 3-methoxyphenyl]ethanol 

A mixture of 3<l-mperazinyl>lH-indazole (4.0 g A mixture of H^pipendinyl>l,2-benzisoxa2oIe hy- 

0.02 mol), K 2 C0 3 (3 g, 0.022 mol), l-[4-(3-chloro- drochloride (4.3 g, 0.018 mol), K2CO3 (5.5 g, 0.04 mol), 

propoxy>3-methoxyphenyl]ethanone (5.3g, 0.022 mol), 35 m< * l-[4-(4-bromobutoxy>3-methoxyphenyl]ethanone 

a few crystals of KI, and dimethylformamide (60 ml) ( 5 ; 5 & 0 01 8 mol )» and dhnethylformamide (60 ml) was 

was stirred at 90" C. for 5 hours. The reaction was stirred and heated at 75* C. for 16 hours. The reaction 

poured into water, and the aqueous mixture was ex- was P oured mt0 water and was extracted with ethyl 

tracted with ethyl acetate. The extract was washed acetate. The ethyl acetate was washed (water), dried 

(brine), dried (MgS0 4 ), and the solvent was concen- ^ (MgS0 4 ), and the solvent concentrated to afford 7.2 g 

trated to afford a white solid, which was triturated with of a beige solid. Recrystallization (twice) from ethyl 

diethyl ether and collected to yield 7.0g of product alcohol yielded 3.3 g (43%) of l-[4-[4-[4-(l,2-benzisox- 

Two recrystallizations from absolute ethyl alcohol azol-3-yl)-l-piperidinyl]butoxy]-3-methoxyphenyl]etha- 

yielded 5.3 g (64%) of analytically pure l-[4-[3-[4-(lH- none, m.p.=99M0r C. 

mdazol-3-yl>l-piperazinyl]propoxy]-3-methoxyphenyl- ANALYSIS 

]ethanone, m.p.=155M57* C. 5 Calculated for C25H30N2O4: 71.11% C 7.16% H 

ANALYSIS 6.63% N. 

Calculated for C23H2SN4O3: 67.62% C 6.91% H Found: 70.76% C 7.24% H 6.58% N. 
13.72% N. 

Found: 67.45% C 6.74% H 13.56% N. ^ EXAMPLE 5 

EXAMPLE y l-[4-[4-[4-(6-Fluoro-l,2-ben2isoxazol-3-yl)-l- 

piperidinyl]butoxy]-3-methoxyohenylethanone 

y]-3-methoxvphenyl]ethanone benzisoxazole hydrochloride (5.1 g, 0.02^0^2003 
A mixture of 3<4-mperidinyl>l,2-benzisoxazole hy- 55 (5.2 g, 0.04 mol), l-[4-(4-bromobutoxy>3-methoxy- 
drochloride (4.8 g, 0.02 mol), K2CO3 (5.2 g, 0.04 mol), phenyl]ethanone (6.6 g, 0,022 mol), and dimethylform- 
l-[4^3^hloropropoxy>3-methoxyphenyl]ethanone (5.3 amide (60 ml) was heated at 75 # C for 5 hours. The 
g, 0.022 mol), a few crystals of KI and dimethylformam- reaction was poured into water, and the aqueous mix- 
lde (60 ml) was stirred at 90* C. for 16 hours. The reac- ture was extracted with ethyl acetate. The ethyl acetate 
tion was poured into water and the aqueous mixture 60 was washed (water), dried (MgS0 4 ), and the solvent 
was extracted with ethyl acetate. The extract was was concentrated to yield initially an oil, which solidi- 
washed (water), dried (MgS0 4 ) and concentrated to fled upon standing. The solid was triturated with hex- 
afford a brown oil The oil was chromatography on a anc and collected to afford 7.7 g of the product as a 
Waters Prep 500 utilizing silica gel columns and ethyl waxy solid. The compound was chromatography on a 
aceutediethylamme (2%), as eluent Concentration of 65 Waters Prep 500 utilizing silica gel columns and eluting 
tlw; appropriate fractions afforded 3.9 g of product as an with dicWoromethane/methanol (5%). Concentration 
off-white solid. Recrystallization from absolute ethyl of the appropriate fractions yielded 5.1 g of off-white 
alcohol afforded 2.6 g (33%) of l.[4-[H4Kl,2-benzisox. solid !-[4-[^[4<6-fluoro-l,2-benzisJxazol-3-yl)-l- 
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pipendinyl]butoxy]-3methoxyphcnyl]ethanone, which was heated at 90* C for 16 hours. The reaction was 
when ^recrystolhzed from ethyl alcohol yielded 3.2 g poured into water, and the aqueous mixture was ex- 
a va rvc^"* 6 ^ ^P^ 88 '- 90 ' C tracted with ethyl acetate. The ethyl acetate was 

ANALYSIS washed (water), dried (MgSOA and concentrated to 

6 f0 i SS^fig A'fLS i 64 * H 5 M 74 « of ^ yeUow sold, Tte solid was cKS£ 

6.36% N. Found: 67.96% C 6.49% H 6.29% N. graphed on a Waters Prep LC 500 utilizing dichlorome- 

EXAMPLE 6 thane/methanol (4%) as eluent, and subsequent concen- 

1 ta n ta t \ -j d i * ix , . . J . ,i ^ , tration of the appropriate fraction afforded 4.0 g of a 

l-[4.[2-[4KUjBenzisoxazo W^l-pipendmyljethoxy]- yeUow solid . & ^ was rccrystallizcd 

3-methoxyphenyl]ethanone fumarate io alcohol to yield 3.1 g (38%) of l-[4-p-[4^6-fluoro-l,2- 

A mixture of 3^4-piperidinyl)-l,2-benzisoxazo]e hy- benzisoxazol-3-yl)-l-piperidinyl]ethoxy]-3-methoxy- 
drochloride (4.8 g, 0.02 mol), K2CO3 (5.2 g, 0.04 mol), phenyljethanone, as slightly yellow flakes, 
l-[4-(2-chloroethoxy)-3-methoxyphenyl]ethanone (5.0 m.p.=132M34* C. 
g, 0.022 mol), and dimethylformamide (90 ml) was ANALYSIS 

heated at 90° C for 16 hours. The reaction was poured 15 Calculated for Q3H25 FN2O4! 66.98% C 6.11% H 
into water and the aqueous mixture was extracted with 6.79% N. 

ethyl acetate. The ethyl acetate was washed (water), Found: 66.90% C 6.20% H 6.74% N. 
dried (MgSC^), and the solvent was concentrated to 

afford an oil. Upon standing, the oil solidified to afford EXAMPLE 9 

a beige solid. The crude solid was recrystallized twice 20 4-[3-[4^6-Ruorc>-l,2-benzisoxazol-3-yl>l.piperidinyl]- 

from ethyl alcohol to afford 5.9 g of an off-white solid. propoxy]-3-methoxy-a.methyIben2enemethanol 

The solid was dissolved in ethyl acetate, and fumaric Trt A ^ . . ^ f , fA r , TA „ M 

acid (1.2 g, 1.1 equiv.) was added. The mixture was 

heated briefly on a steam bath, and then stirred at ambi- ^^"^-l^ 

ent temperature for 2 hours. An initial green oil settled 25 *^^ 0 ?* {4 '? f' 0 * 0094 ™» m ™thanol/tet- 
out and the supernatant solution was decanted. Ether S^Tnm n a a W8S adde f 
was added to the decantate and 4.0 g of a white fumar- ~ (0 ; 4 £ 0 01 mol) r ""^ evolution of gas, 

ate salt was collected. The salt was recrystallized twice m f > \ uble ?. went mt0 solut i on * rcaction was 

from ethanol-ether to yield 1.7 g (17%) of l-[4-[2-[4- J?™? * ***** tem P cra ^ e 3 hours and TLC at 
(l,Uenzliom<^^^ 30 Ais time showed a very shght amount of starting ke- 

yphenyljethanone fumarate, m.p.=127M29° C tone * Ja^OTe, another 0.1 g of sodium borohydnde 

ANALYSIS was added, and stunng was continued for an additional 

Calculated for C23H26N2O4.C4H4O4: 63.52% C 0.5 hour. TLC now showed complete disappearance of 
5.92% H 5.49% N. starting material. The reaction was concentrated to an 

Found: 63.00% C 5.87% H 5 42% N 35 off - white residue, which was diluted with water and 

collected to yield 3.4 g of alcohol. This was recrystal- 
EXAMPLE 7 hzed from toluene (twice, with a charcoal treatment) to 

H4-[4-[4-(lH.md^^ yield 2.7 g (67%) 1 of 4-[3-[4<6-fluoro-U-ben2isoxazol- 

methoxyphenyl]ethan^fuinarate 3-yl>l-piperidm^ 

jr F y j uiu«»tc methanol as a white solid, m.p.= 136M38* C. 

A stirred mixture of 3-(l-piperazinyl>lH-indazole ANALYSIS 
(4.0 g, 0.02 mol), K2CO3 (5.3 g, 0.04 mol), l-[4-(4- Calculated for C24H29FN2O4: 67.27% C 6.82% H 
bromobutoxy>3methoxyphenyl]ethanone (6.6 g, 0.022 6.54% N. 

mol), and dimethylformamide (60 ml) was heated at 75° Found: 67.59% C 6.89% H 6.47% N. 
C for 6 hours. The reaction was poured into water, and , , 

a white solid precipitated from solution. The solid was EXAMPLE 10 

collected and dried to afford 7.2 g of the crude product. 1 - [4-[3-[4-( 1 ,2-Benzisothiazol-3-yl)- 1 -piperidinyl] - 

The crude solid was recrystallized twice from ethyl propoxy]-3-methoxyphenyl]ethanone 
alcohol to yield 4.1 g of the free base, which was con- A - . , . ^ . _ 

verted to its fumarate salt by the addition of fumaric « A „ * °* 3 "(4-ppendmyI>l,2-benzisothiazole 

acid (1.1 g) to the compound dissolved in refluxing 50 (3 *°, * a °Jf P 01 * 8 *™ carbonate (2.3 g, 0.0165 
acetone. The resulting fumarate salt (5.0 g) was recrys- mol) ' rt 1 ' [ ^^ 0r Tx r0 ^ Xy V V ™ thoxyphenyl]etha * 
tallized from ethyl alcohol to afford 3.8 g (35%) of none ( f'° M g ' ?™ 65 ™ ol >> Po^ssium iodide (200 mg) and 
l.[4.[4-[^lH-mdazol-3-yl>l-piperazmyl]butoxyjV ^tomtnle (100 ml) was stirred at reflux under N 2 for 

methoxy phenyljethanone fumarate, as a white solid, « 24 hours The cooled reaction was filtered and the cake 
m.p.=163M65° C. was washed well with acetomtrile. The filtrate was 

ANALYSIS concentrated to an oily residue, which was partitioned 

Calculated for C24H30N4O3.C4H4O4: 62.44% C Watcr ™> *M The ethyl acetate 

6.36% H 10.40% N. Found: 62.28% C 6.62% H 10.34% f?S? W ? washcd ^ dried ^ 

N MgSCU and concentrated to yield 6.1 g of a beige oil 

60 which solidified upon standing. The product was tritu- 

EXAMPLE 8 rated with diethyl ether and filtered to give 4.2 g of a 

l-[44244K6-Fluoro-l,2-benzisoxa2ol-3-ylVl- solid. The compound was recrystallized from 

piperidmyllethoxy]-3-methoxyphenyI]ethanone ethyl alcohol to afford 3 5 g, and another recrystalliza- 

^ J ton from ethyl alcohol (utilizing decolorizing carbon) 

l stirred mixture of 6-fluoro-3-(4-piperiduiyl)-l,2 65 provided 2.4 g (41%) of 1^4-[3-[4Kl,2-benzisothiazol-3- 

benzisoxazole hyarochloride (5.1 g, 0.02 mol), K2CO3 ylH-piperitoyl]p ro ^ 

(5.2 ), l-[4-(2-chloroethoxy>-3-methoxyphenyl]etha- m.p. 93*-95* C 

none (5.0 g, 1.022 mol), and dimethylformamide (90 ml) ANALYSIS 
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Calculated for C24H2SN2O3S: 67.90% C 6.65% H 
6.60% N. 

Found: 67.89% C 6.61% H 6.59% N. 

EXAMPLE 11 

l-[4-[3-[4-(6-FluoTO-l,2-benziaoxazol-3-yl)-l. 
piperidinyl]propoxy]-3-hydroxyphenyl]ethanone 

(A) Synthesis of 
l-[4^3<;Uoropropoxy>3-hydroxyphenyl]ethanone 

To a stirred solution of l-[4-(3-chloropropoxy>3 me- 
thoxyphenyljethanone (10.0 g, 0.041 mol) in methylene 
chloride (120 ml) cooled to — 50* C (dry ice-methanol) 
was added, dropwise, 1M boron tribromide in methy- 
lene chloride (123 ml, 0.12 mol). The temperature was 
kept between —40" C. and —50' C. After complete 
addition, the reaction was permitted to reach —30* G, 
and the TLC checked (ca. 15 min. after final boron 
tribromide was added). Saturated NaHCCh was added, 
dropwise, never allowing the temperature to go above 
0* C. during most of the addition. When sufficient 
NaHC03 had been added to make the solution basic, the 
organic layer was collected. The layer was washed with 
brine, dried (MgS04), and concentrated to yield 8.1 g of 
dark brown oil, which solidified on standing. This was 25 
chromatographed on a Waters Prep 500 LC (2 silica 
columns, 2% methanol-methylene chloride as eluent). 
Upon concentration of the appropriate fractions, 5.8 g 
of a brown tacky solid were obtained. This was recrys- 
tallized from isopropyl ether (with decanting of the 
yellow isopropyl ether supernatant from the dark 
brown oily residue) to give initially 2.5 g of a yellow 
solid. Concentration of the mother liquor gave an addi- 
tional 0.5 g, m.p.=110M13* C. 

(B) Synthesis of 35 
l-[4-[3-[4-(6-Fluoro-l,2-benzisoxazol-3-yl>l- 

pir«dmyl]prc^wxy]-3-hydroxyphenyl]ethanone 

A stirred mixture of 6-fluoro-3-<4-piperidinyl>l,2- 
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was heated at 90° C. for 16 hours. The reaction was 
poured into rfcO, and the aqueous suspension was ex- 
tracted with ethyl acetate. The ethyl acetate was 
washed (H 2 0), dried (MgS0 4 ) and concentrated to 
afford 5.0 g of a yellow oil. The oil was chromato- 
graphed on a Waters Prep 500 utilizing silica gel col- 
umns and during with methylene chloride/methanol 
(7%). Concentration of the desired fractions yielded 2.0 
g (46%) of an off-white solid. This sample was com- 
bined with 1.0 g of a previous sample, and this was 
recrystallized from toluene to afford 2.6 g of l.[4-[3-[4- 
(6-fluoro-lH-indazol-3-yl>l-piperazinyl]propoxy]-3- 
methoxyphenyl]ethanone as a white solid 
m.p.=135°-137" C. 
ANALYSIS 

Calculated for C23H27FN4O3: 64.77% C 6.38% H 
13.14% N. 
Found: 64.66% C 6.21% H 13.02% N. 

EXAMPLE 13 

l-WH^^Ruoro-lH-iiidazol-3-yl)-l-pir^razinyl]- 
butoxy]-3-methoxyphenyl]ethanone 

A stirred mixture of 6-fluoro-3-(l-piperazinyl)-lH- 
indazole hydrochloride (5.0 g, 0.019 ml), K2CO3 (5.8 g) 
and l-[4-(4-bromobutoxy>3-methoxyphenyl]ethanone 
(6.3 g, 0.021 mol) and dimethylformamide (80 ml) was 
heated at 75° C. for 6 hours. The reaction was poured 
into water, and an off-white solid formed from solution. 
The solid was collected and dried to yield 4.5 g of crude 
product The compound was recrystallized from etha- 
nol (3 times) to afford 3.0 g of an off-white solid. The 
solid was chromatographed on a Waters Prep 500 utiliz- 
ing silica gel columns and eluting with methylene chlo- 
ride/methanol (7%). Concentration of the appropriate 
fractions afford 2.3 g of an off-white solid, which when 
recrystallized from ethanol yielded 1.9 g (26%) of ana- 
lytically pure l-[4-[4-[4-(6-fluoro-lH-indazol-3-yl)-l- 



era! crystals of KI } l-[4-(3-chloropropoxy)-3-hydroxy- 
phenyl]ethanone, and acctonitrile (100 ml) was refluxed 
for 16 hours. The reaction was poured into water, and 
the aqueous mixture was extracted with ethyl acetate. 
The organic extract was washed (water), dried 
(MgSCU), and the solvent was concentrated to afford 
5.7 g of a thick yellow oiL The oil was chromato- 
graphed on a Waters Prep 500 LC on silica gel, eluting 
with 7% methanol/methylene chloride. Concentration 
of the appropriate fraction afforded a yellow oil, which 
upon standing yielded 3.5 g of the compound as a pale, 
yellow solid. The solid was recrystallized from ethyl 
alcohol to afford 2.7 g (50%) of l-[4-[3-[4-(6-fluoro-l,2- 
benzisoxazol-3-yl)- l-ptperidinyl]propoxy]-3-hydroxy- 
phenyljethanone as a pale yellow solid, 
m.p.=122M24 # C 
ANALYSIS 

Calculated for C23H25FN2O4: 66.98% C 6.11% H 
6.79% N. 

Found: 66.97% C 6.20% H 6.69% N. 

EXAMPLE 12 

l44-[3-[4<6-Fluoro-lH-indazol-3-yl)-l-piperazinyl]- 
propoxy]-3-methoxyphenyl]ethanone 

A stirred mixture of 6-fluoro-3-( 1 -piperazinyl)- 1 H- 
indazole (2.3 g, 0.01 mol), K2CO3 (1.5 g), l-[4-(3-chloro- 
propoxy>3-methoxyphenyl]ethanone (2.8 g, 0,01 1 mol), 
several crystals of KI and dimethylformamide (60 ml) 
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m.p.=156°-158 B C. 
ANALYSIS 

Calculated for C24H29FN4O3: 65.44% C 6.64% H 
12.72% N. 
Found: 65.38% C 6.49% H 12.60% N. 

EXAMPLE 14 

144-[3-[4-(lH-mdazoI-3-yl>l-piperidinyl]propoxy]-3- 
methoxyphenyl]ethanone 

A mixture of M4-piperidinyl)-lH-indazole (3.0 g, 
0.015 mol), K2CO3 (1.6 ), l-]4-(3-chloropropoxy>3- 
methoxyphenyl]ethanone (5.3 g, 0.022 mol), a few crys- 
tals or KI and acctonitrile (100 ml) was stirred and 
refluxed for 16 hours. The reaction was poured into 
water and a white solid separated from solution. The 
solid was collected, dried and afforded 5.1 g of product. 
Recrystallization from ethanol yielded 3.6 g of the com- 
pound, which upon chromatography (preparative 
HPLC on silica gel, eluting with methylene chloride/- 
methanol-9:l) gave 3.0 g (49%) of an off-white solid. 
Recrystallization from ethanol afforded the analytically 
pure 1^4-[3-[4-(lH-mdazol-3-yl>l-pir^dinyl]propox- 
y]-3-methoxyphenyl]ethanone as a white solid, 
m.p. = 17r-173' C 
ANALYSIS 

Calculated for C24H29N3O3: 70.74% C 7.17% H 
10.31% N. Found: 70.52% C 7.27% H 10.42% N. 
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EXAMPLE 15 azol-3-yl)- 1 -piperidinyl]propoxy]-3-methoxyphenyl]e- 

1 WH ^^oro.l,2.benzisoxazol-3. y l>l- ^1^7^ ^ = 103M ° 5 ' C 

piperidinyl]propoxy]-methoxyphenyl]ethanone W\ ,17* ^ TT _ T _ , 

a a c \ , „ ... 5 Cd^ted f ° r C24H27FN2O4: 67.59% C 6.38% H 

A stirred mixture of 6-chloro-3-(4.piperidinyl)-l,2' 6 57% N 

benzisoxazole (4.7 g, 0.02 mol), l-[4<3-cMoropropoxy> ' Fovtnd . 6 7 50% C 6 47^5> hm^m 

3-methoxyphenyl] ethanone (4.8 g, 0.02 mol), £cc£ % 53% N ' 

(2.8 ), several crystals of KI and acetonitrile (120 ml) EXAMPLE 18 

was refluxed for 16 hours. The reaction was filtered and in ,o nnr . , . n r, „ 

the filtrate was concentrated to yield a solid-oil mixture 10 ^^^[^[HZ-methoxyphenoxy^ropyl]^ 

The residue was chromatographed on a Waters Prep pipendinyl]-l,2-benzisoxazole fumarate 

500 utilizing silica columns and eluting with methylene A stirred mixture of 6-fluoro-3-(4-piperidinyI)-l 2- 

chloride/methanol (5%). Concentration of the desired benzisoxazole (2.45 g; 11.1 mmoles), K2OO3 (2 0 ) and 

fractions yielded 3.2 g of a beige solid, which upon 15 3-(2-methoxyphenoxy)propyl chloride (3 5 £ '174 

piperidiiiylliHm as a *^ 1^ °^ 

beige soU4 m.p.=116*-118* C and the sohds were dissolved into dichloromethane (100 

ANALYSIS m1 )* The solution was washed with water and brine, 

Calculated for C24H27CIN2O4: 65.08% C 6.14% H 2 ° over M S so *- The crude material from the 

6.32% N. solution was combined with 1.2 g of crude material 

Found: 65.35% C 6.22% H 6.28% N. prepared in the same fashion (using 0.5 g of starting 

EXAMPLE 16 material). The combined material was purified by flash 

1 xa ta ta , * L • , „ 25 chromato « ra P n y on a silica &<* column (49 g, eluted 

l-[4-M4^h^ with 0.5% dethylamine: 1% methanol:98.5% dichloro- 

pir*ndmyl]butoxy]^^ methane, 1 1). The fractions containing the pure product 

te were pooled and concentrated down to a light oil (3.68 

A stirred mixture of 6Kjhlorc^3-(4-piperidinyl)-l,2- ). This oil was treated with fumaric acid (1 14 g 9 8 

benz^oxazole (4 7 g, 0.02 mol), l-[4-(4-broraobutoxy)- 30 mmoles) in ethanol (13 ml). The 6-fluoro-3-[l.rW2- 

3me&ox J phenyI]e^one(6.0g f 0.02mol),K 2 CO3(2.8 methoxyphOToxy^ropyll^mt^dinyll-l 2-benzisox- 

filtrate was concentrated to 9.9 g of a brown oil. The oil t 
was chromatographed on a Waters Prep 500 utilizing 35 MS 

silica gel columns and eluting with methylene chlori- Calculated for C22H25FN2O3.C4H4O4: 62.39% C 

de/methanol (5%). Concentration of the appropriate 5 84 % H 5.60% N. 

fractions afforded 2.3 g of an off-white solid. The solid Found: 62.37% C 5.88% H 5.60% N. 

was dissolved in ethanol and fumaric acid (0.62 g, 1.1 

eq) was added. Upon concentration of the ethanol, a 40 EXAMPLE 19 

crude, brown solid was collected, which was taken up l-[3-[3-[4-(6-Fluoro- 1 ,2-benzisoxazol-3-yl)- 1 - 

in refluxing acetone Upon cooling, a white solid crys- piperidinyl]propoxy]^methoxyphenyllphenylmetha- 

talhzed from solution yielding 2.2 g (19%) of l-[4-[4-[4- none 

(6^Uon>l,24xinzisoxazol-3-yI)-l-piperidnyl]butoxy]- 

3-methoxyphenyl]ethanone fumarate as a white solid 45 A stUTed mixture of 6-fluoro-3<4-piperidinyl)-l f 2 
m.p.= 139M41* C. ' benzisoxazole (2.01 g; 9.13 moles), K2CO3 (2.0 g), and 

ANALYSIS l-[3<3-chloropropoxy>4-methoxyphenyl]phenylme. 

Calculated for C25H29CIN2O4: C4H4O4: 60.78% C thanone (3.93 g; 1 1.3 moles) and acetonitrile (50 ml) was 
5.80% H 4.89% N. heated at reflux for 4 hr. At the end of the reaction, the 

Found: 60.69% C 5.74% H 4.85% N. 50 solvent was evaporated and the residue was partitioned 

EXAMPLE 17 between water (150 ml) and dichloromethane (400 ml). 

H4-[3.[4-(5-Fl™^^ ™ C * C *™™^™*f° n T ^ 

piperidmyl]i^ , * ^ ^ over MgSO^ then concen- 

A . 55 trated to an oil. The purification was done by flash 

stirred and refluxed for 8 hours. The reaction was 60 L 1 w^S"*^ °* Standmg ' ^^^^n 

poured into water and the aqueous inixture was ex- ethano1 ( 150 « ave H3-[3-[4^fluoro-l,2-ben- 

tracted with ethyl acetate. The ethyl acetate extract was zlsoxazo1 " 3-yl>l-piperidinyl]propoxy]-4-methoxy- 

washed (brine), dried (MgS0 4 ), and concentrated to phenyl]phenylmethanone as white crystals, 3.07 g 

afford 4.0 g of a white solid. The solid was chromato- ( 63 #>)» m.p.= 140M41 0 C. 

graphed on a Waters Prep 500 HPLC utilizing silica gel 65 ANALYSIS 

columns and eluting with methylene chloride/methanol Calculated for C29H29FN2O4: 71.30% C 5.98% H 

(5%). Concentration of the appropriate fractions af- 5.73% N. 

forded 2.0 g (47%) of l-[4-[3-[4-(5-fluoro-l,2-beiizisox- Found: 71.09% C 5 98% H 5 73% N 
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EXAMPLE 20 EXAMPLE 23 

144-[4-[4KlH-kdazol-3-yI>l-pipcsridinyl]butoxy]-3- l-[3-[3-[4-(6-Huoro-l,2-bcnzisoxazol-3-yl)-l- 

methoxyphenyljethanone piperidinyl]propoxy]phenyl]ethanone fumarate 

A mixture of 3-{4-jMpcridinyl>lH-inda2olc (3.2 g, 5 A mixture of 6-fluoro-3-(4-piperidinyl>U-beii2isox- 
0.016 mol), l-[4<4-bromobutoxy)-3-methoxypheiiyl]e. azole hydrochloride (4.53 m, 20.5 moles), K2CO3 (4 5 
thanone (5.0 g, 0.016 mol), K2CO3 (2.2 ) and acetonitrile m), l-[3^3K;hloropropoxy)phenyl]ethanone (6.4 g, 29 
(100 ml) was stirred and refluxed for 6 hours. The reac- moles) in acetonitrile (60 ml) was heated at reflux for 5 
tion was poured into water and the resulting yellow 1Q hr. At the end of the reaction, the solvent was removed 
solid that formed was collected to afford 5.3 g of prod- and the residue was extracted into dichloromethane 
uct The compound was recrystallized from acetonitrile (300 ml). The inorganic insolubles were filtered off. The 
and then from ethyl acetate to yield 3.0 g (45%) of a dichloromethane solution was concentrated to a small 
slightly yellow solid of U[4-[4-[4-(lH-indazol-3-yl)-l- volume (10 ml) and purified on a flash chromatographic 
piperidmyl]butoxy]-3-methoxyphenyl}etha^ , 5 column (SiO:, 75 g, eluted with dichloromethane, 900 

m.p. - 1 33M 35" C ml; and 2% methanol in dichloromethane, 800 ml). The 

ANALYSIS fractions containing the pure product were combined 

Calculated for C25H 3l N 3 0 3 : 71.23% C 7.41% H and concentrated to an oil (2.87 g, 35%). The oil was 
9.97% N. dissolved into ethanol and treated with a solution of 

Found: 70.85% C 7.61% H 9.81% N. 20 fumaric acid (841 mg). Recrystallization (twice) from 

EXAMPLE 21 ethanol afforded 2.53 g of l-p-p-I^fluoro-U-ben- 

1 ta « ta <t ™ 1 ^ - , n „ , ^^l-3-yl)-l-r>ir^dmyl]propoxy]phenyl]ethanone 
1 -[4-[2-[4-(6-Cnloro- 1 ,2-benzisoxazol-3-yl)- 1 - fumarate as white crystals, m.p.= 172M74* C. 

piperidmyl]ethoxy]-3-methoxyphenyl}ethanone ANALYSIS 
A stirred mixture of 6<Moro-3^4-inperidinyl)-l,2 25 Calculated for C22H25FN2O3.C4H4O4 63.27% C 
benzisoxazole (4.6 g, 0.019 mol), H4<2-chloroethoxy)- 5 ' 70% H 5A1% N - 
3-methoxyphenyl]ethanone (4.3 g, 0.019 mol), K2CO3 Found: 62M % c 5 - 63 ^ H 5.43% N. 
(2.8 ), a few crystals of KI and acetonitrile (120 ml) was EXAMPLE 24 

refluxed for 16 hours. The reaction was filtered and the 

filtrate was concentrated to yield 8.0 g of yellow solid. 30 1 -[^[3-[4-(6-Fluoro- 1 ,2-benzisoxazol-3-yl)- 1 - 
The solid was chromatographed on a Waters Prep 500 piperidinyl]propoxy]-2-methylphenyl]ethanone 
LC (silica columns, eluting with methylene chloride/. A stirred mixture of 6-fluoro-3-(4-piperidinyl>-l,2 
methanol, 5%). Concentration of the appropriate frac- benzisoxazole hydrochloride (5.5 g, 21.6 mmoles), 
tions yielded 3.2 g of a light yellow solid, which upon K2CO3 (3.5 gm), l-[4<3-bromopropoxy>2-methyl- 
recrystallization from ethyl acetate afforded 2.3 g 35 phenyljethanone (4.83 g, 17.8 mmoles) in dimethyiform- 
(28%) of l-[4-[2-[4K6<hk)it>-l,2-benzisoxazol-3-yl>l- amide (25 ml) and acetonitrile (75 ml) was heated at 
piperidinyl]ethoxy]0.methoxyphenyl]ethanone as a 120 # C. for 5 hr. At the end of the reaction, the solvent 
pale yellow solid, m.p.= 133M35 - C. was removed and the residue was extracted into dichlo- 

ANALYSIS romethane (300 ml) and the solution was washed with 

Calculated for C23H25CIN2O4: 64.41% C 5.88% H 40 water and brine. The organic solution was dried and 
6.53% N. evaporated to a crude oil. The purification was done by 

Found: 64.35% C 5.87% H 6.41% N. flash chromatography over a silica gel column (80 g, 

EXAMPLE 22 eluted with dichloromethane, 1 1; 1% methanol: dichlo- 

_ _ « romethane, 1.2 1; 2% methanohdichloromcthane, 1.2 1). 

H3-Bromoprorjoxy^-methoxyphenyl)phenylmetha- * 3 The purest fractions were combined and afforded 2.91 g 
nonc of solid. Recrystallization from dichloromethane and 

A solution of 3-hydroxy-4-methoxybenzophenone ethanol gave l-[4-[3.[4-(6-fluoro-l,2-benzisoxazol-3-yl> 
(4,6 g, 20 mmoles) in dimethylformamide (35 ml) was ^-piperidinyllpropoxyj^ethylphenyljethanone as off- 
treated with sodium hydride (600 mg, 25 mmoles) at 0 a 50 white crvs tals: 2.42 g, m.p.= 113M14* C. 
C. for 20 minutes, then 1,3-dibromopropane (5 g, 24.7 ANALYSIS 

moles) was added in one portion. The mixture was Calculated for C24H27FN2O3: 70.22% C 6.63% H 
heated at 90* C for 1 hr, and then stirred at room tern- 6,82% N * 

perature for 2 hr. At the end of the reaction, the mixture Found: 70.13% C 6.63% H 6.77% N. 
was poured into water (500 ml) and extracted with ethyl 55 EXAMPLE 15 

acetate (400 ml). The ethyl acetate solution was washed 

with water, brine and dried over anhydrous MgSCU. l-[2-[3-[4<6-Fluoro-l,2-benzisoxazol-3-yl)-l- 
The solvent was removed and the crude oil was purified piperidinyl]propoxy]-5-methylphenyl]ethanone 
by flash chromatography over a silica gel column (SiC>2, A mixture of 6-fluoro-3<4-pir*ridinyl>l,2-benzisox- 
85 g; eluted with 3: 1 hexaneuiichloromethane, 1.6 1; 3:7 60 azole hydrochloride (2.87 g, 1 1.23 moles), K2CO3 (2.5 ), 
hexanerdichloromethanc, 1.4 1). The pure product thus l-[2-(3-bromopropoxy)-5.methylphenyl]ethanone (3.74 
obtained weighed 4.67 g, (66%) as an oiL Recrystalliza- g, 13.8 mmoles) in dimethylformamide (10 ml) and ace- 
tion twice from isopropyl ether (500 ml) gave analyti- tonitrile (50 ml) was heated at 95° C for 6 hr. At the end 
cally pure 3-(34>romopropoxy-4-methoxyphenyl> of the reaction, the solvent was concentrated and the 
ptoyhnethanone (2.42 g), m.p.=81^83* C. 65 mixture was extracted into dichloromethane (300 ml). 

ANALYSIS The organic solution was washed with water and brine, 

Calculated for C17H17B1O3: 58.47% C 4.91% H. dried over MgSO* then concentrated down to a crude 

Found: 58.63% C 4.82% H. Q & The purification was done by flash chromatography 
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over a silica gel column (SiCh, 60 g, eluted with 1% 
CH30H:dichloromethane: 1.2 1; 3% CHbOHcdi- 
chloromethane: 600 ml). The material thus obtained was 
crystallized from a small volume of ether and hexane to 
provide 2.13 gm (46%) of off-white l-[2-[3-[4-(6-fluoro- 
1 ,2-benzisoxazol-3-yl> l-piperidinyl]propoxy]-5- 
methylphenyljethanone, m.p.=92°-93 B C. 
ANALYSIS 

Calculated for C24H27FN2O3: 70.22% C 6.63% H 
6.82% N. 
Found: 70.21% C 6.69% H 6.81% N. 

EXAMPLE 26 

N-[3-[3-[4-(6-Fluoro-U-benzisoxazol.3-yl>l- 
piperidmyl]propoxy]^methoxyphenyl]acetamide 
hemifumarate 

A mixture of 6-fluoro-3-(4-piperidinyl)-l^-benzisox- 

azole hydrochloride (3.94 g f 15.4 moles), K2CO3 (3.67 g, y . ^.^^^ 

26.6 mmole), N-[3-(3-bromopropoxy>4-methoxy- 20 ANALYSIS 
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Calculated for C11H13CIN4: 55.82% C 5.54% H 
23.67% N. 
Found: 55.91% C 5.54% H 23.41% N. 

EXAMPLE 28 

l-[4-[3-[4^6-Huoro-lH-mdazol-3-yl>l-pir^Tidinyl]- 
propoxy]-3-methoxyphenyl]ethanone 

A stirred mixture of 6-fluoro-3-(4-piperidinyl>lH- 
indazole (3.5 g, 0,016 mol), K2CO3 {12 g), l-[4<3- 
chloropropoxy)-3-methoxyphenyl]ethanone (3.8 g, 
0.016 mol) and acetonitrile (90 ml) was refluxed for 16 
hours. The reaction was poured into water and the 
resulting white solid, which precipitated from solution, 
15 was collected to afford 5.5 g of the desired product The 
compound was recrystallized from dimethylformamide 
(twice) to afford 3.0 g (44%) of l-[4-p-[4-(6-fluoro-lH- 
mdazol-3-yl>l-piperidinylJ propoxy]-3-methoxy- 
phenyl]ethanone as a white solid, m.p.— 202°-204* C. 



10 



phenyl]acetamide (5.56 g, 18.6 mmoles) in dimethyl- 
formamide (75 ml) and acetonitrile (100 ml) was heated 
at 100' C for 3 hx. At the end of the reaction, the sol- 
vent was concentrated and the mixture was extracted 
into dichloromethane (500 ml). The organic solution 25 
was washed with water (500 ml) and brine (400 ml), 
dried, then concentrated to a crude oil. The purification 
was effected by flash chromatography over a silica gel 
column (Si02, 65 g, eluted with 1% CH 3 OH:di- 



Calculated for C24H 2 gFN 3 03: 67.75% C 6.63% H 
9.88% N. 
Found: 67.59% C 6.61% H 9.96% N. 

EXAMPLE 29 

l-[4-[3-[4-(6-Fluoro-l,2-benzisoxazol-3-yl>l- 
piperidinyllpropoxy]-3-methylphenyl]ethanone 
hemifumarate 



column <2»iU2, 65 g, eluted with 1% CH 3 OH:di- A cHrr ^ • ^ , fl . , A . . 
chloromethane, 1.2 1; and 3% CH 3 OH:dichlorome. 30 hJ^™i^^ 6.fluorc-H4-piperitoylH^ 
tv ^ , . , benzisoxazole hydrochlonde (3.0 e: 11.7 moWL 



thane, 500 ml). The material thus obtained weighed 2.33 
g (34.3%) as an oil. This material was dissolved in etha- 
nol and treated with a solution of fumaric acid (661 mg) 
in ethanol. The N-[3-[3-[4-(6-fluoro-l,2 benzisoxazol-3- 
yl>l-piperidmyl]prorx)xyHniethoxyphenyl]acetaniide 35 
hemifumarate was obtained as off-white crystals weigh- 
ing 2.17 g, m.p.=205°-206° C. 
ANALYSIS 

Calculated for C 2 4H2gFN 3 O4.0.5 C4H4O4: 62.50% C 
6.05% H 8.41% N. 40 
Found: 62.30% C 6.05% H 8.32% N. 

EXAMPLE 27 

6-Chloro-3-( 1 -piperazinyl]- 1 H-indazole 

To a stirred suspension of 4-(6-chloro- 1 -phenylsulfo- 
nyl-lH-irKiazol-3-yl>l-p^ (192.5 g, 

0.479 mol) in dry teti^ydrofuran (3.5 1) under N2 was 
added, drop wise, LiAlH4(958 ml of a 1.0M solution of 
lithium aluminum hydride in tetj^ydrofuran; 0.958 50 
mol). After complete addition, the reaction was heated 
to reflux and stirred under N2 for 4 hours. The reaction 
was cooled to 4° in an ice-salt bath and the excess lith- 
ium aluminum hydride was destroyed by the careful, 
dropwise addition of H2O. The mixture was stirred 55 
vigorously for an additional 30 minutes and was then 
filtered through a coarse sintered glass funnel. The filter 
cake was washed well with tetrahydrofuran (3 X 500 ml) 
and then with methanol (2 x 500 ml) and the filtrate was 
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hydrochloride (3.0 g; 11.7 moles), 

K2CO3 (3.0 g), and l-[4-(3-bromopropoxy)-3-methyl- 
phenyl]ethanone (3.19 g) in dimethylformamide (20 ml) 
and acetonitrile (50 ml) was heated at 95° C for 4 hr. At 
the end of the reaction, the solvent was concentrated 
down to about 30 ml, then partitioned between water 
(200 ml) and dichloromethane (300 ml). The dichloro- 
methane solution was separated and washed with water 
and brine, then dried over MgS04. The crude product 
from the evaporated solution was purified by flash 
chromatography over a silica gel column (Si02, 60 g, 
eluted with 1% methanol in dichloromethane, 600 ml; 
2% methanol in dichloromethane, 600 ml). The material 
thus obtained was a light yellow oil, weight: 2.07 g 
(43%). This oil was dissolved in ethanol and treated 
with a solution of fumaric acid (585 mg) in ethanol. The 
1 -[4-[3-[4-(6-fluoro- 1 >2-benzisoxazol-3-yl)- 1 - 
piperid^yl]propoxy]-3-methylphenyl]ethanone 
h emifumar ate crystals formed on cooling at 0* C. This 
was collected and weighed 1.5 g, m.p.=185°-187* C. 
ANALYSIS 

Calculated for C24H27FN2O3.O.5 C4H4O4: 66.65% C 
6.24% H 5.98% N. 
Found: 66.69% C 6.23% H 5.95% N. 

EXAMPLE 30 

l-[4-[3-[4-(6-FlTioro-U-benrisoxazol-3-yl>l- 
piperidmyl]propoxy]phenyI]ethanone 

A mixture of 6-fluoro-3-(4-piperidinyl>l,2-benzisox- 



concentrated to yield 151.0 g of a beige gum. Tritnra- «o azote (3.27 g, 14.8 mmoles), K2CO3O z\ l-[4<3-bromo- 

tio .V"* * e ?yL ether . lff0rded a which was propoxy)phenyl]ethanone , (i? g, 17 5 mmoles) to ace£ 

?7 ^ T. J"* 40 f Ve 750 8 (66%) of ^ desired t 60 was heated at reflux for 4 hr. The solvent 

"!™^ g T?u WaS recrystl ^ ized from toIu - was removed. The residue was dissolved in dichloro- 

^. rnHi • & * h, , ch . w . as r «=c^stallized again from methane (300 ml) and washed with water and brine, 

toluene (u^g decoloring carbon) to provide 2.1 g 65 then dried over MgSO*. The crude product from the 

• a 1 i-j ge * ^Woro-Ml-piperazinyl^lH. evaporated solution was purified by flash chromatogra- 

SSftS* m P = 135 137 ' C Phy (Si ° 2 ' 60 * duted ^ 1% Ethanol in Hw 

methane, 1 liter). The purest fractions were combined 
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and gave 2.8 g, 48% , of l-[4-[3-[4<6-fluoro-l,2-ben- 
zisoxazol-3-yl>l-pipcridinyl]propoxy)phenyl]etlianone, 
m.p.=lllM12" C. 
ANALYSIS 

Calculated for C23H25FN2O3: 69.68% C 6.36% H 5 
7.07% N. 
Found: 69.80% C 6.38% H 7.07% N. 

EXAMPLE 31 

l^^[3-[4<6<aUoro-lH-indazol-3-yl>l-piperazinyl]- 10 
propoxy]-3-methoxyphenyl]ethanone 

A mixture of 6-chloro-3-( 1 -piperazinyl)- 1 H-indazole 
(3.4 g, 0.014 mol), K2CO3 (2.5 g, 0.018 mol), l-[4-(3- 
chloropropoxy>3-methoxyphenyl]ethanone (3.8 g, 
0.016 mol), KI (200 mg), and acetonitrile (125 ml) was 15 
stirred at reflux under for 30 hours. After standing at 
room temperature for 40 hours, the reaction was filtered 
and the filter cake was washed well with acetonitrile. 
The filtrate was concentrated to an oily solid, which 
was partitioned between water and ethyl acetate. The 20 
ethyl acetate extract was washed with water, dried with 
MgSO*, and concentrated to yield 6.9 g of a dark oil, 
which solidified after 2 days under vacuum. The prod- 
uct was purified by preparative HPLC (Waters Associ- 
ates Prep LC/system 500 utilizing 2 silica gel columns 25 
and 6% methanol/methylene chloride as eluent) to 
yield 4.2 g. The material was recrystallized from etha- 
nol to yield 3.4 g of glistening, beige, l-[4-[3-[4-(6- 
chloro- 1 H-indazol-3-yl> 1 -piperazinyl]propoxy]-3- 
methoxyphenyljethanone crystals, m.p.=132M34' C. 30 
ANALYSIS 

Calculated for C23H27CIN4O3: 62.37% C 6.14% H 
12.65% N. 
Found: 62.49% C 6.16% H 12.60% N. 

EXAMPLE 32 35 

l-[4-[4-[4<l,2-Ben2isothiazol-3-yl>l-pii)erazinyl]butox- 
y]-3-inethoxyphenyl]ethanone 

A mixture of 3-(l -piperazinyl)- 1 ,2-benzisothiazole m 
(4.0 g, 0.0182 mol), l-[4-(4-bromobutoxy)-3-methoxy- 
phenyl]ethanone (6.0 g, 0.0200 mol), K2CO3 (3.0 g, 
0.0218 mol), KI (200 mg), and acetonitrile (125 ml) was 
stirred at reflux under N2 for 5 hours. Most of the sol- 
vent was removed in vacuo and the resultant gummy 
residue was partitioned between ethyl acetate and- 
water. The organic extract was washed with water, 
dried with MgSCU, and concentrated to yield 7.8 g. 
Purification by preparative HPLC (Waters Associates 
Prep LC/System 500, utilizing 2 silica gel columns and — 
4% methanol-methylene chloride as eluent) afforded 
6.5 g of a damp, off-white solid. The product was re- 
crystallized twice from toluene to provide 3.1 g (39%) 
of l-[4-t4-[4^1,2-benzisotiu^l-3-yl)-l-pipera2inyl]- 
butoxy]-3-methoxyphenyl]ethanone as a white solid, „ 
m.p.^ll4'-116 # C. 55 
ANALYSIS 

Calculated for C24H29N3O3S: 65.58% C 6.65% H 
9.56% N. 

Found: 65.74% C 6.66% H 9.54% N. ^ 

EXAMPLE 33 

4-[3-[4-(6-inuoro-l,24)enzisoxazol-3-yl)-l-piperidm 
propoxy]-3-methoxybenzonitrile 

A mixture of 6-fluoro-3<4-piperidmyl>l,2-*enzisox- 65 
azole (3.0 g, 13.6 mmoles), K2CO3 (2.8 g), 4-(3-bromo- 
propoxy)-3-methoxybenzonitrile (4.0 gin,, 14.8 mmoles) 
in acetonitrile (70 ml) was heated at reflux for 3 hr. At 
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the end of the reaction, the solvent was removed on a 
rotary evaporator. The organic material was extracted 
into dichloromethane (250 ml) and the inorganics were 
filtered off. The dichloromethane solution was concen- 
trated to a crude oil. The purification was done by flash 
chromatography over a silica gel column (Si0 2 » 55 gm; 
eluted with dichloromethane, 600 ml; 1% methanol in 
dichloromethane, 600 ml). The material thus obtained 
was crystallized from a small amount of dichlorometh- 
ane. Recrystallization from ethanol (25 ml) provided 3.8 
m (68%) of 4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l- 
piperidinyllpropoxy]-3-methoxybenzonitrile as white 
crystals, m.p.=107MO8" C. 
ANALYSIS 

Calculated for C23H24FN3O3: 67.47% C 5.91% H 
10.26% N. 
Found: 67.32% C 5.90% H 10.24% N. 

EXAMPLE 34 

1^4-[4-[4<6-Fluoro-lH-ma^l-3-yl>l-piperidinyl]- 
butoxy]-3-methoxyphenyl]ethanone 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-lH- 
indazole (1.9 g, 0.0086 mol), l-[4-(4-bromobutoxy)-3- 
methoxyphenyljethanone (2.6 g, 0.0086 mol), K2CO3 
(1.2 g), and acetonitrile (75 ml) was refluxed for 6 hr. 
The reaction was poured into water and a white solid 
settled from solution. This was collected, dried and 
afforded 3.2 g of product The product was recrystal- 
lized from ethanol to yield 2.7 g (71%) of l-[4-[4-[4-(6- 
fluoro- 1 H-indazol-3-yl)- 1 -piperidinyl]butoxy]-3 - 
methoxyphenyljethanone as glistening white flakes, 
m.p.=158°-160' C. 
ANALYSIS 

Calculated for C25H30FN3O3: 68.32% C 6.88% H 
9.56% N. 
Found: 68.00% C 6.93% H 9.51% N. 

EXAMPLE 35 

l-[4-[3-[4-(l-Benzoyl-6-fluoro-lH-indazol-3-yl)-l- 
piperazinyl]propoxy]-3-methoxyphenyl]ethanone 
sesquifumarate 

A mixture of l-[4-[3-[4-(6-fluoro-lH-indazol-3-yl)-l- 
piperazinyI]propoxy]-3-methoxyphenyl]ethanone (3.2 
g, 0.0075 mol) and benzoyl chloride (15 ml) was heated 
on a steam bath for 1 5 min. The reaction was allowed to 
cool and ether was added. The insoluble off-white com- 
pound was harvested to yield 4.4 g of the product as a 
hydrochloride salt. The salt was converted to free base 
with aqueous ammonium hydroxide, and after extrac- 
tive workup with methylene chloride, 3.0 g of the free 
base was isolated as a white solid. The free base was 
dissolved in ethyl acetate and fumaric acid (0.72 g, 1.1 
eq) was added and the mixture heated on the steam bath 
for 15 min. After standing at ambient temperature for 4 
days, 2.0 g of an off-white fumarate salt was collected, 
while concentration of the filtrate afforded an addi- 
tional 1.0 g of the salt Recrystallization, first from ethyl 
acetate, and then from ethanol yielded 1.4 g (26%) of 
l-[4-[3-[4-(l-benzoyl-6-fluoro-lH-indazol-3-yl>l- 
piperazinyl]propoxy]-3-methoxyphenyl]ethanone ses- 
quifumarate, m.p.=138M40* C. 
ANALYSIS 

Calculated for C30H31FN4O4.I.5C4H4O4: 61.35% C 
5.29% H 7.95% N. 
Found: 61.68% C 5.31% H 8.25% N. 
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EXAMPLE 36 at reflux for 3 hr. At the end of the reaction, the solvent 

i TAtATA,^™ hi • j i , ,v « • . „ was evaporated and the residue was extracted into di- 
HHHHfO^lJU^^ chloromethane (150 ml). The insoluble* were filtered 

butoxyl^methoxyphenyljethanone off. The dichloromethane solution was concentrated 

A mixture of 6-chloro-[3-(l-f«perazinyl)]-lH- 5 down to an oil. The purification was done by flash 
indazole (4.0 g, 0.017 mol) f K2CO3 (2.8 g, 0.020 mol), chromatography on a silica gel column (Si02, 47 g; 
l-[4-(44>romobutoxy)-3-methoxyphenyl]ethanonc (5.7 efoted wi & dichloromethane, 300 ml; 1% methanol in 
g, 0.019 mol), KI (100 mg) and acetonitrile (125 ml) was dichloromethane, 600 ml). The material thus purified as 
stirred at reflux under nitrogen for 18 hrs. The cooled a colorless oil, solidified on standing. Recrystallization 
reaction was poured into water and the resultant off- 10 fr°«n ethanol gave l-[3,5-dibromo-4-[3-[4-(6-fluoro-l f 2- 
white solid was collected by filtration and dried to yield °cn^X4zol-3-yl>l-piperidmyl]prorx>xy]phenyl]etha- 
7.0 g. The compound was recrystallized twice from none as white crystals (2.93 g, 57%), m.p.=102M03* 
toluene to yield 6.2 g. Further purification by prepara- C. 
tive HPLC (Waters Associates Prep LC/System 500, ANALYSIS 

utilizing 5% methanol/methylene chloride as eluent 15 Calculated for Cz^sBTjFNzOy. 49.84% C 4 18% H 
and 2 silica gel columns) afforded 5.3 g of glistening, 5.05% N. 

beige crystals, which were recrystallized four times Found: 49.91% C 4.11% H 4.98% N 
from toluene to yield 3.1 g of a white solid. Analytically 

pure material was obtained by a subsequent recrystalli- EXAMPLE 39 

f ^??^^ y Y£™^ d * }° If 0rd 2 5 g (32%) of 20 HH2-MU-Benzisot^ 
H44HHM^ y]-3-memoxyphenyl]ethanone 
butoxy]-3-methoxyphenyl]ethanone as an off-white A r „ , . 

powder, m.p.=189M91° C A nuxture of Hl-piperazmyl)-l^beazisothiazole 

ANALYSIS ( 40 & 00182 mol )» H4-(2-chloroethoxy).3-methoxy- 

Calculated for Q4H29CIN4O3: 63.08% C 6.40% H 25 f^^*?™ <*' 3 & °- 0200 ™V> K2CO3 (3.0 g, 
12.26% N. °* 0218 mol )» acetonitrile (125 ml) and a catalytic amount 

Found: 62.86% C 6.57% H 12.49% N. ? f ^ was heated to reflux ^ stirrcd under nitrogen 

for 24 hours. At this point, an additional amount of 
EXAMPLE 37 K2CO3 (1.0 g, 0.0072 mol) and alkylating agent (0.4 g, 

HH3-[4-(l,2-Benzisoth^ 30 °-°°? 7 mol > was add «d to the reaction inixture and 

propoxy]-3-methoxyphenyl]ethanone heinifumarate heatmg at was resumed for 24 hours. The reao 
a r * • Uon was cooled to ambient temperature and filtered. 

A mixture of 3-(l-pir^razmyI>l,2-beiizisothiazole The filter cake was washed with acetonitrile and the 
(4.0 g, 0.0182 mol), K 2 CO 3 (3.0 g, 0.0218 mol), KI (200 filtrate was c^iJ^ M^Sa^ S c G fl 
mg) ' « H4<3-cUoropro^ was extracted with methylene chloride, and the organic 

none (5.3 g, 0.0200 mol), and acetonitrile (125 ml) was extract was washed with water, dried with MgSoTand 
stared at reflux under N 2 for 26 hours. The cooled concentrated to yield 9.2 g of an oil. Purification by 
reaction was filtered and the filter cake was washed preparative HPLC (Waters Associates Prep LC/Sys~ 
w^ with acetonitrile The filtrate was concentrated to tern 500 utilizing 2 silica gel columns and 3% me- 
*™ 8 of an oily residue, which was extracted ^ thanol/methylene chloride as eluent) provided 3.8 g of 
ujf^L 806 **- V*. ethy * acetate was * soft, beige gum, which readily solidified. The com- 

washed with water, dried with MgS0 4 and concen- pound was recrystallized twice from ethanol to give 2.1 
trated to yield 8 Og of a dark oil. The oil was purified by g (28%) of l-[4-[2-[4Kl,2-ber^thiazol-3-ylVl. 
Reparative HPLC (Waters Associates Prep LC/Sys- pir^razmyl]ethoxy]0.methoxyphenyl]ethanone as a 
tern 500, utilizing 2 silica gel columns and 3% me- 4 , beige solid, m.p.=98°-100° C 
thanol/methylene chloride as eluent). Concentration of ANALYSIS 

appropriate fractions provided 4.6 g of a red oil, which Calculated for C22H25N3O3S: 64.21% C 6 12% H 
solidified upon standing. A 3.4 g sample was taken up in 10.21% N. 

ethyl acetate (100 ml) and fumaric acid (0.95 g) was Found: 64.05% C 6.09% H 10M2% N 
added. The mixture was stirred at a mild reflux for 1 - ft 

hour and then at ambient for 1.5 hrs. The resultant beige EXAMPLE 40 

solid was collected by filtration and dried to yield 4.0 g. ^Huoro-S-lHS-phenoxypropyl^pir^dinyll-l^- 

The product was recrystallized twice from ethanol to beiizisoxazole 

provide 2.7 g (27%) of l-t4-[H^l,2-benzisothiazol-3- A . 

yl)-l-pipera2myllprorx)xy].3-methoxyphenyI]ethanone « , in^e of £ fl ^ 

hemifumarate as a beige powder, m.p%= 186M88- C 55 ff^ e (4 ;° & 0 0182 moY >> KlCO * ( 30 & 0 0218 mol), KI 
ANALYSIS ( 10 ° m g)» 3-chloropropoxybenzene (3.4 g, 0.0200 mol), 

Calculated for C23H27N3O3S.O.5 C4H4O4: 62.09% C and acetonitrile was stirred at reflux under nitrogen for 
6.06% H 8.69% N. 30 hours - T** reaction was poured into water and the 

Found: 62.01% C 6.06% H 8.68% N aqueous mixture was extracted with ethyl acetate. The 

60 ethyl acetate extract was washed with brine, dried with 
EXAMPLE 38 MgS0 4 and concentrated to afford 6.2 g of a damp, 

l-[3,5-Dibromo-4-[3-[4-(6.fluoro-l,2-benzisoxazol-3.yl)- J?®* 6 111(5 compound was recrystallized twice 

^piperidmyl]p^opoxy]phenyllethanone from ethano1 to yield (47%) of 6-fluoro-3-[l-(3-phenox- 

a Qtirr ^ ^ , fl , /A . . Jm ^ 4 ypropyl>4-piperidinyl]-l,2-benzisoxazole as a light 

A stirred mixture of 6-fluoro-H4-pipendmyl>l,2- 65 beige solid, m.p.=78'-80- C. 
boaasoxazole (2.0 g, 9.0 mmoles), K2CO3 (1.3 ), and ANALYSIS 

oS^S^ Calculated for C 2 ,H 2 3FN 2 0 2 : 71.17% C 6.54% H 

^.t>3 g, 9.0 mmoles) and acetonitrile (50 ml) was heated 7.90% N. 
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Found: 71.00% C 6.52% H 7.81% N. dicMoromethane, 500 ml ; 1% methanohdichlorome- 

EXAMPLE 41 thanc > u l )- ^ purest fractions were combined to 

UA-Xl r^/fi-0,inr^m * i ■ • „ ® vt a colorlcss oil whic *i solidified to an off-white solid 

l-TO^oro-m.^ (2 4 } Recrystamzation from ethafl j (1(X) ^ . M 

thoxy]-3-mcthoxyphenyl}ethan 0 ne 5 l-[4-[3-[H6^^ 
A mixture of 6-chloro-[3-(l.pipera2uiyl)]-lH- P>peridbyl]propoxy]-3-methylmercaptophenyl]etha. 

indazole (2.1 g, 0.0089 mol), K 2 C0 3 (1.5 g, 0.0107 mol), none as off-white needle crystals, 2.15 e 
KI (100 mg), l-[4<2-chloroethoxy>3-methoxyphenyl]e- m.p. = 150'- 152* C. 
thanone (2.2 g, 0.0098 mol) and acetonitrile (70 ml) was ANALYSIS 

stirred at reflux for 48 hours under N 2 . The cooled 10 Calculated for C24H27FN2O3S: 65.14% C 6.15% H 

reaction was poured into water and the aqueous mixture 6.33% N. 

was extracted with ethyl acetate. The organic extract Found: 65.09% C 6.10% H 6.25% N 
was washed with water, dried with MgSCU and concen- 
trated to yield 6.0 g of a light yellow oil. The oil was EXAMPLE 44 

iSSli'S^ OTLC ^*ters Associates prep « l-[4K3-Bromopropoxy>3-bromophen y l]ethanone 

LC/System 500, employing 2 silica gel columns and . 

5.5% methanol/methylene chloride as eluent). Concen- stirred mixture of 3-bromo-4-hydroxyacetophe- 

tration of later fractions provided 1.6 g of an off-white n ? ne (4,5 g ' 212 mmoles )' K2CO3 (4 g) and 1,3- 

solid. This was combined with an additional sample (3.4 dibromopropane (7.6 g) in acetonitrile (200 ml) was 

g total) and two consecutive recrystallizations from 20 heated at reflux for 2 nr. At the end of the reaction, the 

ethanol yielded 11 g (23%) of K4-[2-[4-(6-chloro-lH- solvent was removed and the residue was dissolved in 

indazol- 3-yI> 1 -piperazinyl] ethoxy]-3-methoxyphenyI- dichloromethane (400 ml) and filtered. The dichloro- 

Jethanone an off-white solid, m.p.=154M56* C. methane solution was concentrated to an oil. The oil 

ANALYSIS was added to isopropyl ether and stirred to cause crys- 

Calculated for C22H25CIN4O3: 61.61% C 5.88% H 25 tallization (4.1 g; 58%). The solid was recrystallized 

13.06% N. from isopropyl ether to give 3.5 g of l-[4-(3-bromo- 

Found: 61.66% C 5.87% H 13.06% N. propoxy>3-bromophenyl]ethanone as glistening crys- 
tals, m.p. =83 # -84 # C. 

EXAMPLE 42 ANALYSIS 

l-[4-[3-[4-(6-Fluoro-l,2-benzisoxazol-3-yl>l- 30 Calculated for CnHnB^Cb: 39.31% C 3.60% H. 

piperiolnyl]propoxy]-3-methoxyhenyl]-2,2,2-trifluoroe- Found: 39.80% C 3.55% H. 



thanone 



EXAMPLE 45 



methoxyphenyl]-2 t 2,2-trifluoroethanone (2.0 g, 0.0067 A stirred mixture of 3,5-dibromo-4-hydrox- 

mol), K2CO3 (0.88 ), KI (0.1 ) and acetonitrile (50 ml) yacetophenone (3.0 g, 10.1 mmole), K2CO3 (2.8 g, 20.3 

was stirred and refluxed for 16 h. After cooling, the mraoles), 1,3-dibromopropane (4.0 g, 19.8 moles) in 

reaction was poured into water and the aqueous mixture acetonitrile (100 ml) was heated at reflux for 5 hr. The 
extracted with ethyl acetate. The extract was washed ^ solvent was removed The crude product was extracted 

(H 2 0), dried (MgSCU), and the solvent was concen- mto dichloromethane (150 ml) and the insoluble inor- 

trated to an oil, which upon evacuation at high vacuum ganics were filtered off. The solution was concentrated 

afforded 3.2 g of a waxy solid. The solid was chromato- to dryness again. Purification was carried out by flash 

graphed on a Waters preparative LC (silica columns, chromatography on silica gel (45 g, Si02; eluted with 

eluting with 3% methanol-dichloromethane). Concen- 45 1=1 hexane:dichloromethane). The material thus ob- 

tration of the appropriate fractions gave 1.8 g (56%) of tained (2.8 g) was recrystallized twice from isopropyl 

l-[4-{H4^6-fluc^o-l,2-benzisoxazol-3-yl>l- ether to give analytically pure l-[4-(3-bromopropoxy)- 

piperia^yl]prorx>xy]-3-methoxyphenyl]-2^^-trifluoro- 3,5-dibromophenylJethanone, m.p.=87*-88* C 

ethanone solid, m.p.=94*-96° C. ANALYSIS 

ANALYSIS Calculated for CiiHnBr 3 0 2 : 31.84% C 2.67% H. 

Calculated for C24H24F4N2O4: 60.00% C 5.03% H Found: 31.97% C 2.63% H. 
5.83% N. 

Found: 60.01% C 5.06% H 5.68% N. EXAMPLE 46 

Example 43 I "t^[^[^U2-Benzisothiazol-3-yI>l-piperidinyl]butox- 

1 1 * » rx ,* ™ 55 y]-3-methoxyphenyl]ethanone 

l-[4-[3-[4<6-Huorchl,2-bcnzisoxazol-3-yll-l- A * * 

A ... . , , „ . , A . methoxyphenyl]ethanone (3.9 g, 0.0131 mol), K2CO3 

A stirred mixture of 6-fluoro-3K4-piperidinyl)-l,2- (2.0 g, 0.0143 mol), KI (200 mg) and acetonitrile (125 

bennwxazole (1.88 g 8.5 mmotes), K2CO3 (1.8 g) and 60 ml) was stirred at reflux under nitrogen for 18 hours. 

lH4K3-oromopropoxy>-3-methylmercaptophenyl]etha- The reaction was cooled to ambient temperature and 

none (2.3 g 7.6 mmole) in acetonitrile (100 ml) was filtered. The filter cake was washed well with fresh 

heated at reflux for 4 hr. At the end of the reaction, the acetonitrile and the filtrate was concentrated to yield a 

^"T^?*? 1 ' dUuted ^ th dichloro- wet, brown solid. The residue was diluted with water 

methane (250 ml). The insoluble* were filtered off. The 65 and the aqueous suspension was extracted with methy- 

dicUoroinethane solution was concentrated to dryness lene chloride. The organic extract was washed with 

«1« ttbe * i ^ chromatog- water, dried with MgS0 4 and concentrated to afford 6.5 

raphy on a sihea gel column (SiOj, 54 g, eluted with g of a dark oil. The oil was purified by preparative 
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HPLC (Waters Associates prep LC/System 500, utiliz- piperidinyl]propoxy]-3-bromophenyl]ethanone as light 
ing 2 silica gel columns and 5% methanol/methylene yellow crystals (3.0 ), m.p.= 126*-128* C 
chloride) to give 4.5 g of a beige solid. A 3. 1 g (0.0071 ANALYSIS 

mol) sample was taken up in absolute ethanol (80 ml) Calculated for C^H^rF^O* 58.12% C 5.09% H 
and oxalic acid (0.67 g, 0.0074 mol) was added. The 5 5.89% N 

solution was refluxed mildly on a steam bath for 45 ' Foand: ' 57M% c 535% H 5 55% W 
minutes and was then stirred at ambient temperature for ' ' 

1 hour. The resultant suspension was diluted with anhy- EXAMPLE 49 

drous ether (150 ml) and stirred for 5 minutes. The solid -i n n ta /i c>u rt „,„*u..n n _*t. t_ t 
was collected and dried to afford 3.1 g of a light, beige «, t^^^^^I^ 0 ^^^^ 
solid. The salt was recrystallized from ethanol to yield ^P^y^A^ro-l^-benzisoxazole hydrochlonde 
2.8 g. The compound was converted back to the free To a mixture of 4-[3-[4-(6-fluoro- 1 ,2-benzi$oxazol-3- 
base with 50% NaOH to give 2.4 g, which was immedi- yl)- 1 -piperidinyl]propoxy]-3-methoxy-a-methylben- 
ately recrystallized from ethanol to provide 1.5 g (29%) zenemethanol (3.8 g, 0.089 mol) in pyridine (25 ml) was 
of 1 -[4-[4-[4«{ 1 r2-r>erizisothiazol-3 -yl)- 1 -piperidinyl] - 15 added acetic anhydride (5 ml). The mixture was 
butoxy]-3-methoxyphenyl]ethanone as a beige powder, warmed briefly on the steam bath to effect solution, and 
m.p. =78*-80° C then the reaction was allowed to stand at ambient tem- 

ANALYSIS perature for 16 hours. Most of the pyridine was evapo- 

Calculated for C25H30N2O3S: 68.46% C 6.91% H rated under reduced pressure and the resultant oil was 
6.39% N. 20 diluted with water. The aqueous solution was made 

Found: 68.34% C 6.85% H 6.33% N. basic with dilute NaOH, and subsequently extracted 

with ethyl acetate. The organic extract was washed 
(water), dried (MgS0 4 ), and the solvent concentrated 
EXAMPLE 47 to give 3.7 g of the O-acetyl derivative as a colorless oil. 

l-[4-[3-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l- 25 The compound was dissolved in diethyl ether and ethe- 
piperidinyl]propoxy]-3-methoxyphenyl]phenylmetha- real HC1 was added to precipitate a gum-like hydro- 
none chloride salt, which upon treatment with refluxing ethyl 

A mixture of 6.fluoro-H4-pir^dmyl)4 ( 2-benzisox. 2^ * ,° f * ZT^X ^ 

azole (2.2 g, 10 wwto\K*Xh (2.3 g) and l-[4-(3- , n ! £ f^ mptm « * ^O^alhze the salt from 

bromopropoxy>3-m^ 30 ethanoLmeAyl ether resulted m disp acement of the 

(3.47 I Wmmoles) in ace^nitrlle (100 ml) was heated afford the ethyl ether. T^e salt of this product 

at reflux for 3 hours. At the end of reaction, the acetoni- oT ^TSS^r *?Z ^ ^l** ^ * 

trile was concentrated and the mixture was extracted **** Z \ g (4 ? %) °, f MH3-[4^I-ethoxyethyl)-2- 

into dichloromethane (200 ml). The insolubles were « methoxyphenoxy]propyl]^.piperidinyl]^fluoro-l,2- 

filtered off and the solvent was evaporated to an oil. 35 hvdrocWoride ' m.p.=139M4r C. 

Purification was carried out by flash chromatography ^ , , ^ * ~ „ ~ 

over a silica gel column (SiOj, 50 g; eluted with dichlo- Calculated for C 26 H 3 3FN 2 04JK:i: 63 . 34% C 6.95% 

romethane, 600 ml; 1% methanol:dichloromethane t 600 H i* 68 ^ _ 

ml; 2% methanol: 98% dichloromethane, 600 ml). The « Found: 63 ' 06% c 6 - 80% H 5 63% N - 

fractions containing the pure product were combined EXAMPLE 50 

and concentrated to give 4.24 g (87%) of an off-white 

solid. Recrystallization from ethanol (75 ml) gave 3.9 g 3-[l-[3-{4-(l-Acetoxyethyl>2-methoxyphenoxy]- 

of l-[4-[3-[4^6-fluoro-l,2-benriosoxazol-3-yl>l- propyl]^piperidmyl>6-fluoro-l,2-ben2isoxazole 

piperidmyl]propoxy]-3-methoxyphenyl] phenylmetha- fumarate 

none as ofT-white crystals, mp. = 128M30* C. A mixture of 4-[3-[4^6-fluoro-l,24)eiizisoxazol-3-yl> 

ANALYSIS 1 -piperidmyl]-3-methoxy-a-methylbenzenemethanol 

Calculated for CMPN** 71.30% C 5.98% H (4.8 g, 0.011 mol) in pyridine (45 ml) was warmed 

IZ° a rfnn/wlIt nc „ briefly to effect solution and then acetic anhydride (6.3 

Found: 71.31% C 5.99% H 5.75% N. 50 ml) was added. The reaction stood at ambient tempera- 

EXAMPLE 48 ture for ^ hours, was concentrated in vacuo, and the 

1 TAr-x fAsc™ _, <i 1 . ni colorless oil that remained was dissolved in water. The 

•~ [ Huo ^ 1 1 ; 2 ^^°s oxa «> 1 -^)-l- aqueous solution was made basic with saturated K7CO3 

pir^dmyllpropoxyH-bromoph^ sJlution, and the mixture was extract* Methyl 

A mixture of 6-fluoro-3-(4-piperidinyl> 1 ,2-benzisox- 55 ether. The extract was washed (water), dried (MgS04) 

azole (2. 1 g, 9.5 mmole), K 2 CC>3(2.0 g) l-[3-bromo-4-(3- and concentrated to afford 5.2 g of a thick, colorless oil. 

bromopropoxy)phenyl]ethanone (3.1 g, 9.2 mmoles) in The oil (4.8 g) was dissolved in anhydrous diethyl ether 

acetonitrile (100 ml) was heated at reflux for 3 hours. At and fumaric acid (1.2 g, 0.01 mol) was added. The mix- 

the end of reaction, the solvent was concentrated and ture was stirred at ambient temperature for 4 hours, and 

the mixture was extracted into dichloromethane (200 60 then was permitted to stand at ambient temperature for 

ml). The insolubles were filtered off. The dichlorometh- 16 hours. The resultant white, 3-[l-[3-[4-(l-acetoxye- 

ane was concentrated again. The crude residue was thyl)-2-methoxyphenoxy]propyl]-4-piperidinyl]-6- 

purified by flash chromatography over a silica gel col- fluoro-l,2benzisoxazole fumarate was collected and 

umn (SiOfc 49 g; eluted with dichloromethane, 500 ml; afforded 3.0 g of material. The filtrate was treated with 
1% methanohdichloromethane, 600 ml; 3% methanol: 65 an additional amount of fumaric acid (0 3 ) and 0 9 g 

97% dichloromethane, 600 ml). The material thus ob- more of MHH^l-acetoxye^ 

tamed (3.26 g, 72%) was recrystallized from ethanol (40 yjpropyl]^pirjeridmyl]^fluoro-l,2-benzisoxa20le fu- 

ml) to give l-[4-[H4*(6-fluoro- 1 ,2-benzisoxazol-3-yl> 1- marate was harvested. The two batches were combined 
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and recrystallized from acetonitrile (twice) to yield 2.3 mmoles) in acetonitrile (100 ml) was heated at reflux for 

g (43%) of the acetate, m.p. = 150*- 152* C 2 hours. At the end of the reaction, the mixture was 

^^T 81 ^ , ^ filtered and the solvent was concentrated and the re- 
calculated for C26H31FN2O3 C4H4O4: 61.43% C due was extracted into dichloromethane (300 ml). The 

6.01% H 4 78% r K 5 dichloromethane was filtered and concentrated again. 

Found: 61.06% C 5.87% H 4.73% N. The crude material (6.4 ) was purified by flash chroma- 

EXAMPLE 51 tography over a silica gel column (S1O2, 50 g; eluted 

iririN/£cl 1 1 1_ • I,-*, dichloromethane, 700 ml; 1% methanol in dichlo- 

• HWM«hi^ romethane, 1.4 1). The material thus purified (weight: 

pipendinyI]propoxy]-3-methoxyphenyl]pentanone 10 2 .87 g, 51%) was recrystallized from ethanol (25 ml) to 

A mixture of 6-fluoro-3^4-mperidinyl)-l > 2-benzisox- give 2.13 g of 1 -[4-[3-[4-(6-fluoro- 1 ,2-benzisoxazol-3- 

azole (2.2 g, 0.01 mole), K2CO3 (3 g), l-[4-(3-bromo- yl>l-piperidinyl] propoxy]-3-methoxyphenyl]propa- 

propoxy)-3-methoxyphcnyl]pentanone (3.7 g, 0.0113 none as beige colored crystals, m.p. = 118M 19° C. 

mole) in acetonitrile (140 ml) was heated at reflux for 4 ANALYSIS 

hours. At the end of the reaction, the mixture was 15 Calculated for C25H29 FN2O4: 68.16% C 6.64% H 

cooled and filtered. The filtrate was concentrated to an 6.36% N. 

oil. Purification was performed by flash chromatogra- Found: 68.32% C 6.63% H 6.29% N. 
phy over a silica gel column (SiCh, 55 g; eluted with 1% 

methanol in dichloromethane, 600 ml; 3% methanol: EXAMPLE 54 

97% dichloromethane, 400 ml). The fractions contain- 20 4-[3-[4-(6-Fluoro- 1 ,2-benzisoxazol-3-yl> 1 -piperidinyl]- 

ing pure product were pooled and concentrated to a propoxy]-3-methoxyben2amide 

solid (4.3 g, 91%). Recrystallizatkm from ethanol (10 A . . - . fl _ , tA . . ,. „ 4 „ _ 

ml)gaveapowdery solid of l-t4.[H^6-fluoro-l,2-ben- * "£2"? int Z^^ 

zisoxazol-3-yl>l-piperidmyl] P rorx)xy]-3.metho^ " ole (2 2 * l°f ™ oles >' K2C ?j < 2 ° f> "K 3 " 

phenyl]pentanone(^ ), m.?.=79--W C. 25 ^om^ropoxyy^ethoxy^n^c (2.32 g, 8.0 

ANALYSIS moles) in acetonitrile (80 ml) was heated at reflux for 5 

Calculated for CitHssFNjO* 69.21% C 7.10% H ha ?^£ ™ d ° fthe ^™ was e ^ ap0 ' 

5 98%N rated. The residue was extracted mto dichloromethane. 

' Found*! 69.00% C 6.94% H 6 39% N ^B™ 0 insolubles were filtered off. The dichlo- 

3 q romethane was concentrated again. The crude residue 
EXAMPLE 52 was purified by flash chromatography over a silica gel 

pror^xyJ-N-inethylbenzeiiamine heUmwate romethane, I; 2% methanol m dacUoromethane^ 1). 

The material thus obtained weighed 2.93 g (84%) as 
A mixture of 6-fluoro-3-(4-piperdinyl)-l,2-benzisox- white crystals. Recrystallization from hot ethanol (60 
azole (2.5 g, 0.0114 mol), K2CO3 (1.8 g, 0.0130 mol), ml) gave 22 g of 4-[3.[4-(6-fluoro-l,2-ben2isoxa2o!-3- 
4^3<hloropropoxy>2-methylaminobenzene (2.4 g, yl>l-piperidmyl]prorx>xy]-3-methoxy-benzaniide as 
0.0120 mol) and acetonitrile (100 ml) was stirred at white crystals, m.p.=163°-164' C 
reflux for 18 hours. The reaction was cooled to ambient ANALYSIS 

temperature and was poured into water. The aqueous m Calculated for C23H26FN3O4: 64.62% C 6.13% H 
mixture was extracted with ethyl acetate and the ethyl 9.83% N. 

acetate extract was washed with water, dried with Found: 64.20% C 6.06% H 9.71% N. 
MgSCU, and concentrated to yield 4.1 g of a brown oil. 

The oil was purified by preparative HPLC (Waters EXAMPLE 55 

Associates prep LC/System 500, utilizing 2 silica gel 45 l-[4-[H^6-Ruoro4,2.benzisoxazol-3-yl)-l. 
columns and during with 4% methanol-methylene piperidinyl]prorx>xy-]-3<me1iiylamino)phenyl]etha- 
chloride). Concentration of appropriate fractions none 

yielded 2.45 g of a beige oil The product was taken up A . . , , „ .... . , . t . 

in ethyl acetate (50 ml) and fumaric acid (0.78 g) was * m 5? lre ° f n ^ U0 ^ 3 ^^ / ^ yl>1 ' 2 ' b< ^ S0X - 
added The mixture was stirred at mild reflux for 45 _ ?*< t * 0 * 0103 T£ K £° 3 ( ^ * ° T ^ 
minutes and then at ambient temperature for 1.5 hours. 50 H^Moropro^^ 

The product was isolated by vacuum filtration to pn> none (2.5 g, 0M03 mol), KI (0. 10 ) and acetonitrile (100 
vide 2.5 g of a pale yellow solid. Recrystallization from 2? w Stoed at Tef[ux t ™ deT mtso ^ for 23 hours ' 
ethanol afforded 2.0 g (40%) of 2-[3-[4-(6-fluoro-h2- ^ reaction was cooled to ambient temperature, 
benzisoxazol.3.yl>l- P i P eridmyl]pro P oxy]-N-methyl- « £^ mt ? w ^ and *^ aqueous mixture was ex- 
benzenamine hemh^arate aTto^e crystals 55 with ethyl acetate. The ethyl acetate extract was 

m.p. = 180M82* C. washed twice with water, dried with MgSO* and was 

ANALYSIS concentrated to yield 4.8 g of a damp, brown solid. The 

Calculated for C22H26FN3O2.O.5C4H4O4: 65.28% C ^ mpOUnd was b * P rc P arative mLC (Waters 

6.40% H 9.52% N. Associates prep LC/System 500, utilizing 2 silica gel 

Found: 65.08% C 6.35% H 9.45% N 60 00,11111115 md 4% methanol-methylene chloride as elu- 

ent). Concentration of appropriate fractions afforded 

EXAMPLE 53 2.4 g. Recrystallization from ethanol gave 2.1 g of l-[4- 

l.[4.[344^6.Fliioro.l,2.beiizisoxazol-3-yl>l- P-^fluoro-U-benz^ 

pir^dinylJpropoxyl-S-methoxyphenylJpropanone „ ^or^xy]-3<me^yIam^ as a beige 

03 soiia, m.p. = 151 —153 C. 

A mixture of 6-fluorc>-H^piperidinyl>1.2-benzisox- ANALYSIS 

azole (2.8 g, 15.2 mmoles), K2CO3 (3 ), l-[4<3-bromo- Calculated for C24H28FN3O3: 67.75% C 6.63% H 

propoxy>3-methoxyphenyl]propanone (4.6 g, 18.2 9.88% N. 
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Found: 67,83% C 6.76% H 9,90% N. trated and the material was purified on a flash chroma- 

EXAMPLE 56 tography column (SiCh, 105 g; eluted with 2:3 di- 

r^-ri XA-f cMoromethane:hexane, and then with dichlorometh- 

, m 0 , . L , L ; l 7\ ■ • ^ „ m l The desired product thus purified weighed 7.74 c 

6-Fluoro-l,2-^ 5 (52%) . Recry5taIlization ^ ^ m ethanol gave al* 

y]-3^thoxyphenyl]etIianone lytically pure 4<3-bromopropoxy>3-methoxybenzoni. 

A suspension of NaH (0.28 g of a 50% oil dispersion, m.p.=99M0r C. 

0.0059 mol ) in dimethylformamide (20 ml) was cooled ANALYSIS 

to 4° C. in an ice bath. To this was added, dropwise, Calculated for CnHnBrNO* 48.91% C 4.48% H 

l-[4-[3-[4<6-fluoro-l,2^)enzisoxazol-3-yl>l- ™ 5.19% N. 

piperio^yl]prorx>xy]-3-hydroxyphenyl]ethanone (23 g, Found: 49.49% C 4.47% H 5.21% N. 
0.0056 mol) dissolved in dimethylformamide (40 ml). 

After total addition, the mixture was stirred under nitro- EXAMPLE 59 

gen for 1 nr. keeping the temperature below 10° C A l-[4-(3-Bromopropoxy)-3-methylphenyl]ethanone 

solution of bromoethane ( 1.3 g, 0.01 18 mol ) dissolved 15 a r i_ ^ 

in o^ethylformamide (15 ml) was then added A mixture of^hy^oxy-3-methylacetophenone (14.5 
wise, to the reaction mixture 'stirring unler nitrogS %u ^ ^ 3 ( £ 5 g ' ^ 
was continued for 3 hours allowing the temperature to ,, rom0 ? ropa ? e (3 ° *' x ? mmoIes > m **tonitrile (400 
slowly rise to ambient temperature. The reaction was reflux for 6 hours. At the end of the 
cooled in an ice bath, water was added and the aqueous 20 * ,eactl °*' * c w f ?* removed on a rotary evapora- 
mixture was extracted with ethyl acetate. The ethyl ' . aad ~ crude s6bd was extracted into dichloro- 
acetate extract was washed with water, dried with me * an ^ (75 ° nu >' ^ insoluble inorganics were fil- 
MgSO* and was concentrated to yield 3.9 g of a damp The dichloromethane solution was concen- 
beige solid. The solid was triturated with diethyl ether * gain ri to a 011 ( 34 - 5 «)• Purification was 
and filtered to yield 1.5 g. This was combined with an 2 * effect f*! bv nash chromatography over a silica gel col- 
additional sample (3.5 g total), and crystallization 11111X1 (Sl ° 2 ' 150 S; duted ^ 7:3 nexanerdichlorome- 
from ethanol provided 3.0 g (57%) of glistening beige thane ' 2 1; and dichloromethane 2 1). The material thus 
crystals of l^[4-[3-[4-(6-fluoro-l ) 2-benzisoxazol-3-yl>l- purified wei « hcd 14 - 6 g (56%) and was rccrystallized 
piperidinyl]propoxy]-3-ethoxyphenyl]ethanone, from ethanol. Recrystallization again from ethanol gave 
m.p. * 1 12M14* C. 30 analytically pure l-[4-(3-bromopropoxy)-3-methyI- 
ANALYSIS phenyl]ethanone, m.p. = 59'~61 • C 

Calculated for C25H29FN2O4: 68.16% C 6.64% H ANALYSIS 

6.36% N. Calculated for C u Hi5Br0 2 : 53.15% C 5.58% H. 

Found: 68.10% C 7.03% H 6.35% N. Found: 53.35% C 5.52% H. 

EXAMPLE 57 35 EXAMPLE 60 

l-[4-(3-Bromopropoxy)-3-(methylmercapto)phenyl]e- 1 "[4-(3-Bromopropoxy>3-methoxyphenyl]phenylme- 
thanone thanone 

A mixture of l-(4-hydroxy-3-methoxyphenyl)phenyl- 

" K2CO3 (13 g, 92.1 

r __ r — v _ B , , ^ ^^u^ V1JW r- . F -- r — 1 (28 g, 86 moles) in 

ml) was heated at reflux for 3 hours and stirred at room acetonitrile (400 ml) was heated at reflux for 4 hours, 
temperature overnight Acetonitrile was removed at ^ reaction was followed by thin layer chromatogra- 
reduced pressure and the residue was extracted into 4 , phv> At *° e ^ of reaction, the inorganics were 
dichloromethane (250 ml). Insolubles were filtered off. filtered off and the solvent was removed on a rotary 
The dichloromethane solution was concentrated. The evaporator. The residue was purified on a flash chro- 
crude product was purified on a silica gel column (SiO^ matographic column (SiC^, 140 g, eluted with 4: 1 hex- 
100 g; eluted with 3:2 hexaneaJichloromethane, 1.6 1). ane:dichloromethane, 1.2 I) to give a partially solidified 
The compound crystallized upon concentration, and , n niaterial: 15.44 g (72%). Recrystallization twice from 
the product (3.5 g, 39%) was recrystallized from etna- ethanol gave 2.84 g of l-[4-(3-bromopropoxy>3- 
nol (40 ml) to yield l-[4-(3-bromopropoxy)-3-(methyl- methoxyphenyllphenylmethanone as white crystals, 
mercapto)phenyljethanone as white needles, 2.0 er m.p.=88 B -89° C. 
m.p. = 120M22°C. ANALYSIS 

ANALYSIS Calculated for CnHnBrOa: 58.47% C 4.91% H. 

Calculated for Ci2Hi 5 Br02S: 47.53% C 4 99% H 55 F °und: 59.03% C 4.87% H. 
Found: 47.74% C 4.91% H. EXAMPLE 61 

EXAMPLE 58 N-[2-[3-{4<6.fluoro-U-benziK>xazol.3-yl).l- 

4-(3-Bromopropoxy)-3-methoxybenzonitrile „ piperidmyl]propoxy]phenyl]acetamide 
. ou 

A mixture of 4-hydroxy-3-methoxybenzonitrile (7.5 (A) 

g, 50 mmoles), K2CO3 (12.5 ), and 1,3-dibromopropane N-[2K3-phenybulfonyloxyproi«oy)pheayl]acetaniide 

°fl 8 ' J 5 ?2 IeS) " ^ nitrfl ;. (10 ° heated at To a so 1 "*"* of N-[2K3-hydroxypropoxy)phcnyl- 

reflux for 3 hours and left standing at room temperature ]aoetamide (Example 113) tf.5 £ 0,036 moOm^idtae 

r^^Sr' rea f on 1 ^ s renl ° ved °» 65 <*> ««»led to 0- C.;»™, fdckd p-tolueneSSonyl 
a rotary evaporator, and flie crude solid was extracted chloride (13.6 g, 0.056 mol). After the tosyl chloride 

TZ^Z n C *°X dt 1 ? e . inso,ubIes were went »to Nation, the reaction was then flowed to 

filtered off. The dichloromethane solution was concen- stand at 5* C. for 16 hours. The reaction was poured 
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onto ice, and a brown oil settled The aqueous superna- was extracted with ethyl acetate. The ethyl acetate 

*" slllc a gel columns) and concentration of appropriate 

(B) fractions provided 1.65 g (33%). After combining with 

N-[2-[3-[4-<6-fluoro-l,2-benzisoxazol-3-yl>l- two additional samples, the compound (3.4 g f 7.74 

piperidmyl]propoxylphenyi]acetamide mmol total) was taken up in ethyl acetate and fumaric 

A mixture of 6-fluoro-H4-piperio^yl>l,24)eiizisox- l ° (a9 ° & 7,75 mmo1 ) was added * ^ mixture was 

azote (3.4 g, 0.016 moIX N-[2-(3-phenylsulfonyloxy- ^ smd at a ^ rcflux for 30 ^utes ««1 then for 1 

propxoy)phenyl]acetamide (5.3 g, 0.016 mol), K2CO3 0yxr at ambient temperature. The reaction was left to 

(2.2 g), and acetonitrile (50 ml) was stirred and refluxed stand overni g ht and was then filtered to give 3.6 g. The 

for 5 hours. The reaction was poured into water, and 15 com P ound was recrystallized twice from ethanol to 

the aqueous suspension was extracted with ethyl ace- Provide 2.3 g and once from acetonitrile to yield 1.9 g of 

tate. The ethyl acetate was washed (water and brine), ^ c compound as a fumarate salt. The compound was 

dried (MgSOi) and the solvent was concentrated to converted to the free base by suspending it in dilute 

afford 6.0 g of a thick, brown oil. The oil was chromato- NaOH and extracting with dichloromethane. After 

graphed on a Waters Prep 500 LC on silica gel. Concen- 1Q washing the dichloromethane extract with water and 

tration of the appropriate fractions afforded 3.0 g of a drying with MgSO*. the solvent was removed in vacuo 

beige solid. This was recrystallized from ethyl acetate t0 &™ 1.4 g (14%) of l-[4-[3-[4<6-fluoro-l,2-benzisox- 

to yield (with concentration of the mother liquors) 2.2 g ^l-3-yl>l-piperidinyl]propoxy]-3-dimethylamino- 

(33%) of N-[2-[3-[4^6-fluoro-l,2-benzisoxazol-3-yl>l- phenyljethanone as a beige solid, m.p.=94°-96° C. 

piperidinyl]propoxy]phenyl]acetamide as a beige solid, ANALYSIS 

m.p.=118M20* C. 23 Calculated for CasHaoFNsO* 68.32% C 6.88% H 

ANALYSIS 9.56% N. 

Calculated for C^^F^O* 67.14% C 6.37% H Found: 67.74% C 6.74% H 9.40% N. 
10.21% N. 

Found: 67.06% C 6.43% H 10.23% N. EXAMPLE 63 

EXAMPLE 62 l-[^[3-[4-(6-Fluoro-l,2-benzisoxa2ol-3-yl)-l- 
1Nnf , /rcl , _ . pipcrio^yl]TKopoxy]-2-methoxyphenylJethanone 
1 -[4-[3-[4-(6-Fluoro- 1 ,2-benzi$oxazol-3-yl> 1 - hydrochloride 

piperidmyl]propoxy]-3-dimetby . . ^ „ 

J K yijeumnone A mixture of 6-fluoro-3-(4-piperidinyI)-l^-benzisox- 

1 TA-tt ™ x ^ , • 35 42016 (4,4 * 0 02 mo1 )' l-[M3-chloropropoxy>2- 

lH4-(3-Chloropropoxy>3Klunethylarninophenyl]etha- methoxyphenyl]ethanone (4.8 g, 0.02 mol), K2CO3 (2.8 

nonc ), KI (200 mg) and acetonitrile (1 10 ml) was stirred and 
To a suspension of sodium hydride (2.3 g, 0.0485 mol refluxed for 16 hours. The reaction was filtered and the 

of 50% oil dispersion) with dimethylformamide (75 ml), filtrate concentrated to afford 9.0 g of a brown oil. The 
and cooled to 3* in an ice-salt bath and under a stream 40 oil was taken up in acetone and fumaric acid (2.5 g, 

of nitrogen was added, dropwise, l-(4-hydroxy-3-dime- 0 022 mo1 ) was added. The mixture was heated to reflux 

thylaminophenyl)ethanone (8.7 g, 0.0485 mol) dissolved 3X1(1 then it was stirred at ambient temperature for 1 

in dimethylformamide (150 ml) so that the temperature hour - The resultant fumarate salt (7.0 g) was collected 

did not go over 7*. After the addition was over, the bath Md then reversed to the free base with aqueous sodium 

was removed and the reaction was stirred at ambient 45 hydroxide to afford 4.6 g of a soft solid. The solid was 

temperature for 45 minutes. The ice bath was reapplied flash chromatographed on silica gel with dichlorome- 

and a solution of l-bromo-3-chloropropane (8.4 g, thane-methanol (10%) as eluent, and after concentra- 

0.0534 mol) in dimethylformamide (25 ml) was added tion of the appropriate fractions afforded 3.6 g of an 

dropwise. After the addition was complete, the reaction off-white solid. The solid was dissolved in anhydrous 

was stirred for 18 hours at ambient temperature under 50 ether and ethereal HC1 was added to precipitate 3.3 g of 

nitrogen. The reaction was chilled to V in an ice bath the hydrochloride salt The salt was recrystallized from 

and water (200 ml) was carefully added. After stirring ethanol to afford 3.3 g of product Occluded alcohol 

for 5 minutes, the aqueous mixture was extracted with was removed to yield 2.8 g (29%) of! -[4-[3-[4-(6-fluoro- 

ethyl acetate (5 x 200 ml). The ethyl acetate extract was U-beiizisoxazol-3-ylM-piperi^ 

washed with water (2x50 ml), dried with MgS0 4 , and 55 methoxyphenyl]ethanone hydrochloride 

concentrated to yield 22.2 g of a black oily liquid. The mp. = 193M95* C. 

compound was purified by prep HPLC, and combina- ANALYSIS 

tion of appropriate fractions gave 5.0 g of brown oil. Calculated for C^gOF^O* 62.27% C 6 10% H 

(g) 6.05% N. 

l-[4-[3-[4^6-fluoro-l ( 24>enzisoxazol-3-yl>-l. 60 Found: 6188% C 5 90 ^ H 5 -96% N. 

piperidmyl]propoxy]-3-dim^ EXAMPLE 64 

3-(4-pip«idinyl).l,2-beiiasoMzole (2.5 g, 0.0113 mol), 6$ uuoroethanone 
K2CO3 (1.7 g, 0.0122 mol), KI (200 mg) and acetonitrile < A ) 4-( 3 -<^°ropropoxy]-3-inetlMxybenzoic acid 
(125 ml) was stirred at reflux for 18 hours. The cooled To a stirred suspension under nitrogen of sodium 
reaction was poured into water and the aqueous mixture hydride (6.4 g, 0.13 mol, of about 50% oil dispersion- 
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ether washed) in tetrahydrofuran (220 ml) was added 

pyrazole (4.4 g, 0.06 mol) in tetrahydrofuran (60 ml), EXAMPLE 65 

dropwise. After complete addition, the reaction was 4-[3-[4-(6-FIuoro-l,2-ben2isoxazol-3-yl>l-piperidinyl]- 

stirred for about 15 minutes, and then 4-(3-chloro- propoxy]-3-hydroxy-a-methylbenzene methanol 
propoxy^-methoxybenzaldehydc (24.5 g, 0.107 mol) 5 (A ) l.[4<3-chloropropoxy-3-hydroxyph e nyl]ethanone 

was added. The nitrogen was stopped and air was . , , ,. ., . , ' 

sparged into the reactor for about 3 hours. The reaction nh tj^L °L ^ lH r^ ° P ™P°^ meth <«y; 

was then allowed to stir at ambient temperature open to f2? %TT ( i* ^ff^^ 

the atmosphere for 16 hours. WatowC addeTthe ln S SjK ** " 11,6 

... , , 10 cooled reaction was poured into 250 g of ice and was 

reaction was cooled in an ice bath and concentrated stirred vigorously for 10 minutes. The aqueous mixta* 

hydrochlonc acid (25 ml) was added dropwise. More was extracted with dichloromethane (CH 2 Cb) and the 

water was added and the yellow solid that separated resultant dichloromethane extract was washed well 

was collected to afford 16.2 g of product The filtrate with 5% sodium hydroxide. The basic phases were 

was then extracted with ethyl acetate to afford an addi- 15 combined and washed with dichloromethane. The 

tional 9.3 . The samples were combined and recrystal- aqueous mixture was cooled in an ice bath and concen- 

lized from acetonitrile to yield 12.6 g of a light, yellow trated hydrochloric acid was added until a precipitate 

solid, m.p.=154'-l 56* C. A 4.0 g sample was recrystal- formed. The product was isolated by filtration and 

lized from acetonitrile to yield 2.6 g of a yellow solid. dried to yield 3.1 of a light brown solid. This was com- 

This was combined with 0.4 g from another sample and 20 bmed 811 additional sample (5.0 g total) and two 

recrystallized again from acetonitrile with charcoal consecutive recrystallizations from toluene provided 

treatment to afford 2.0 g of 4-(3-chloropropoxy)-3- 3 4 g ^ 2% ^ of 1 "t i H3-chloropropoxy>3-hydroxy- 

methoxybenzoic acid as a yellow solid, m.p. = 157°- 159° ^Jf/J^™ 0 * 6 M a bd « e *° M > m,p.=10r-103 # C. 

q ANALYSIS 

ANALYSIS 25 edited for CuHmGIQk 57.78% C 5.73% H. 

Calculated for C„H I3 C104: 54.00% C 5.35% H. ™ 5 * A7% 0 5M% K 

Found: 54.65% C 5.34% H. (B) 4<3^riloropropoxy)-3-hydroxy^-methylbenzene 

_ v methanol 

(B) 4-(3-Chloropropoxy>3-methoxyben2oyl chloride _ n % , 

« - „ , , 30 To a flask charged with sodium borohydride (1.5 g, 

To a mixture of 4-(3-chloropropoxy)-3-methoxyben- 0.0394 mol) under nitrogen and chilled to 10* was 

zoic acid (2.4 g, 0.01 mol) in dichloromethane (5 ml) added, slowly, a solution of l-[4-(3-chloropropoxy)-3- 

was added thionyl chloride (0.9 ml, 0.012 mol) dis- hydroxyphenyl]ethanone (6.0 g, 0.0262 mol) dissolved 

solved in dichloromethane (5 ml). The reaction was in ethanol-tefrahydrofuran (120 ml, 2:1). After total 
stirred and refluxed for 1 hour, and then the dichloro- 35 addition, the ice bath was removed and the reaction was 

methane was removed in vacuo to leave a dark oil. The stirred at ambient temperature for 3 hours. An addi- 

oil was triturated with hexane and the solid that formed tional amount of sodium borohydride (0.2 g, 0.0053 

while scratching with a glass rod was collected to af- mo 0 was carefully added. After stirring at ambient 

ford 1.6 g of 4-(3-chloropropoxy>-3-methoxybenzoyl temperature for one hour, the solvent was removed in 
chloride, m.p.=60°-63° C. 40 vacuo - The resultant solid residue was diluted with 

water (100 ml) and left overnight The product was 

(C) isolated by vacuum filtration yielding 3.8 g. Two con- 

144K3-CMoropropoxy)-3-methoxyphenyl]-2,2,2-tri- secutive recrystallizations from toluene provided 3.3 g 

fluoroethanone (55%) of 4^3<Uoroprorx>xy)-3-hydroxy--a-methylben- 

Toastirredrm^eof4-(^ 45 methanol as a light brown solid, m.p.«107M09- 

benzoyl chloride (10.0 g, 0.038 mol) in methylene chlo- ANALYSIS 

ride (55 ml) cooled to -70* C, there was condensed Calculated for C n Hi 5 C103: 57.27% C 6.55% H. 

into a reactor bromotnfluoromethane (70 g, 0.047 mol). Found: 57.60% C 6.43% H. 
There was then added to the reactor hexamethylphos- 50 

phoroustriamide (9.4 g, 0.041 mol) dissolved in dichlo- (Q 

romethane (7 ml). The first 90% was added quite rap- 4-[3-[4-(6-fluoro- l,2-benzisoxazol.3^yl> 1 -piperidinyl]- 
idly, and the remainder at a slower rate. After complete propoxy]-3-hydroxy-a-methylbenzene methanol 
addition, the reaction was stirred at -70* C to -65* C. A mixture of 6-fluoro-3^4-prfjcri<Jmyl>l,2-benziwx- 
for an additional hour. The reaction mixture was al- 55 azo ^ c (4.3 g, 0.0195 mol), 4-(3-chloropropoxy)-3- 
lowed to come to room temperature. An equal volume hydroxy-a-methylbenzenemethanol (4.5 g, 0.0195 mol), 
of hexane was added and the layers were separated. The M t 200 m S)> NaHC03 (1.8 g, 0.0215 mol) and CH3CN 
lower layer was extracted with hexane and then with ( 125 ml ) was stirred at reflux under nitrogen for 24 
diethylether. The extracts were combined and concen- hours ' ^ reaction was filtered and the filter 
trated to yield 5.6 g of a thick, colorless oil. The ofl was 60 Cake was washed ^ CH3CN. The filtrate was con- 
chromatographed on a Waters Prep 500 LC utilizing c /* tl * t f d to ^ ord ™ residue, which was parti- 
two silica gel columns and eluting with 20% ethyl ace- ^ ^ f 4 -^ 1 Tne ethyl ace- 

chloropropo iy )-3-inethoxyphenyl]-2,2,2-trifluoroetha- recrystallized twice from ethanol to provide 3 9 g 
none - (49%) of 4-[3-[4<6-flnoro-l^-beiizisoxazol-3-yl)-l- 
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piperidinyl]propoxy]-3-hydroxy-a-methylbcnzcne 
methanol as a light beige solid, m.p. = 142M44* C. 
ANALYSIS 

Calculated for C23H27FN2O4: 66.65% C 6.57% 
6.76% N. 

Found: 66.68% C 6.35% H 6.72% N. 
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EXAMPLE 66 

2-[3-[4K6-Huoro-l,2-beiizisoxazol-3-yl>l-piperidinyl]* 
propoxyjaniline dihydrochloride 

(A) 2-(3-chloropropoxy) aniline 
To a stirred suspension of sodium hydride (1L0 g, 
0.23 mol of a 50% oil dispersion) in dimethylformamide 
(250 ml), under nitrogen, was added, dropwise, 2- 
aminophenol (25.0 g, 0.23 mol) dissolved in dimethyl- 
formamide (125 ml). After complete addition, the reac- 
tion was stirred at ambient temperature for 1 hour, and 
then it was cooled to 5* C. (ice bath). 3-Chloro-l- 
bromopropanc (36.2 g, 0.23 mol) in dimethylformamide 7n 
(50 ml) was added, dropwise, so that the temperature 
did not go above 8* C The reaction was stirred for 4 
hours and then permitted to stand at ambient tempera- 
ture for 16 hours. The reaction was poured into water 
and extracted with ethyl acetate. The ethyl acetate was 0< 
washed (water), dried (MgS0 4 ), and the solvent con- 
centrated to afford 25.4 g of a reddish, dark oil. About 
12.0 g of the oil was chromatographed on HPLC col- 
umns. Concentration of the largest fractions gave 5.4 g 
of 2-(3-chloropropoxy) aniline as an oil. 



ethanol to afford 6.5 g of an off-white solid. A 3.3 g 
sample of this material was flash chromatographed on 
silica gel with ethyl acetate as eluent. Concentration of 
the appropriate fractions afforded 2.8 g of a solid. The 
5 solid was recrystallized from toluene and then from 
ethanol-water to yield 2.2 g (51%) of a solid, 
m.p.=124°-126° C 
ANALYSIS 

Calculated for Q^CINC^: 57.89% C 5.98% H 
10 5.19% N. 

Found: 57.08% C 5.85% H 5.13% N. 



(B) 
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2-[3-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)- 1 -piperidinyl]- 
propoxy]aniline dihydrochloride 

A mixture of 6-fluoro-3-(4-piperidmyl)-l,2-ben2isox- 
azole (4.8 g, 0.022 mol), 2-<3-chloropropoxy)aniline (4.0 
g, 0,022 mol) F K2CO3 (4.1 g, 0,022 mol), KI (0.2 g), and 
acetonitrile (100 ml) was stirred and refluxed for 10 
hours. The reaction was poured into water and the 
aqueous mixture was extracted with ethyl acetate. The 
extract was washed (water), dried (MgS0 4 ), and the 
solvent was concentrated to afford 9.0 g of a red solid. 
The sohd was triturated with diethyl ether to yield 3.0 
g of a beige solid. This sample was combined with a 
sample (1.1 g) from another run, and a hydrochloride 
salt was prepared by dissolving the free base in ethanol 45 
and then adding ethereal HC1. The resultant salt (3.5 g) 
was recrystallized twice from methanol-diethyl ether to 
afford 2.6 g (22%) of 2-f3-[4-(6-fluoro-l,2-benzisoxazol- 
3-yl>l-piperidmyl]propoxy]aniline dihydrochloride as 
a brown solid, m.p.— 253*-255* C 
ANALYSIS 

Calculated for C21H24FN3O2.2HCI: 57.02% C 5.92% 
H 9.50% N. 
Found: 56.68% C 5.71% H 9.35% N. 



(B) 

N-[5-acetyl-2-[3-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)- 1 - 
piperidinyl]propoxy]phenyl]acetamide 

A mixture of 6^fluoro-3<4-piperidinyl>l,2-benzisox- 
azole (4.4 g, 0.02 mol), l-[3-acetylamino-4-(3chloro- 
propoxy)phenyl]ethanone (5.5 g, 0.0205 mol), 
K2C03(2.8 g), and acetonitrile (70 ml) was stirred and 
refluxed for 16 hours. The reaction was poured into 
water and the aqueous mixture was extracted with ethyl 
acetate. The extract was washed (water), dried 
(MgSO*), and then it was concentrated to afford9.5 g of 
a brown oil The oil was taken up in ethyl acetate and 
ethereal HC1 was added until the reaction was acidic. 
The crude, brown, hydrochloride salt ,was collected 
(8.4 g), and was immediately converted to the free base 
with NH4OH, to afford 5.4 g of the compound as a 
brown oil. The oil was chromatographed on a Waters 
Preparative HPLC utilizing silica gel columns. Concen- 
tration of the appropriate fractions yielded 3.5 g of 
N-[5-acetyl-2-[3-[^6-fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]propoxy]phenyl]acetamide as a white solid, 
m.p. = 108M10 # C. 
ANALYSIS 

Calculated for C25H28FN3O4: 66.21% C 6.22% H 
9.27% N. 

Found: 66.12% C 6.25% H 9.27% N. 
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EXAMPLE 67 " 

N-[^Acetyl-2-{3-[4<6-fluoro-l l 2-benzisoxazol-3-yl>l- 
piperidinyl]propoxy-]phenyl acetamide 

(A) Preparation of 
1 -[3-acetylamino-4^3<ihloropropoxyphenyl]ethanone 
A stirred mixture of l-[3-acetylamino-4-hydroxy- 
phenyljethanone (7.7 g, 0.04 mol), K2CO3 (5.7 ), 3- 
chloro-l-bromopropane (8.9 g, 0,056 mol) and acetone 
(100 ml) was refluxed for 16 h. The reaction was al- 65 
lowed to cool to ambient temperature and filtered. Con- 
centration of the filtrate yielded 8.5 g of a white sohd. 
The solid was recrystallized from toluene and then from 



EXAMPLE 68 

3-[l-[3-(4-EthyI-3-methoxyphenoxy)propyl]-4- 
piperidinyl]6-fluoro-l,2-benzisoxazole hydrochloride 

(A) 4-ethyl-2-methoxyphenol 

Acetovanillone (Aldrich, 11.0 g, 0.066 mol) was dis- 
solved in absolute ethanol (200 ml) and added to 1.5 g of 
5% palladium on carbon. A few drops of concentrated 
hydrochloric acid were added and the mixture hydro- 
genated on a shaker at 42 psi. The reaction mixture was 
filtered through celite, and the filtrate was concentrated 
to afford 10.3 g of a golden liquid. This was diluted with 
water, extracted with diethyl ether and the organic 
phase was washed with water and sodium bicarbonate. 
The solvent was dried (MgSO*) and concentrated to 
afford 9.3 g of a slightly yellow liquid. 

(B) 4-ethyl-2-methoxy-4-(3-chloropropoxy)benzene 
A mixture of 4-etbyl-2-methoxyphenoI (9.0 g, 0.059 
60 mol), 3-chloro- 1 -bromopropane (13.0 g, 0.083 mol), 
K2CO3 (6.2 g) and acetone (200 ml) was stirred and 
refluxed for 16 hours. The reaction was allowed to cool, 
and then it was filtered. The filtrate was concentrated to 
a clear liquid. The liquid was diluted with dilute aque- 
ous NaOH, and the basic mixture was extracted with 
diethyl ether. The diethyl ether was washed (water), 
dried (MgS04), and the solvent was concentrated to 
afford 11.9 g of a golden liquid. The liquid was flash 
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chromatographed This gave a colorless liquid, 9,9 g of Calculated for C25H29FN2O5: 65,78% C 6.40% H 

4-ethyl-2-methoxy-4-(3-chloropropoxy)ben2ene. 6.14% N. 

(C) Found: 65.84% C 6.44% H 6.15% N, 

3-[l-[3-(4-ethyl-2-methoxyphenoxy)propyl]^-pipcridi- 5 EXAMPLE 70 

nyl-6-fluoro-l,2-benzisoxazole hydrochloride vrir , r . /j:ci t „ v . . t , t 

. . N-[3-[3-[4-(6-Fluoro-l F 2-beuzisoxazol-3-yl>l- 

A stirred mixture of 6-fluoro-3-(4-piperidinyl>l,2- piperidinyl]propoxy]phenyl]acetamide hemifumarate 

benzisoxazole(4.0g,0.018moI),KI(0.4),K 2 CO 3 (2.5), , A , ' ' / A / , , v ™™ 

4<thyl-2-methoxy^3<hloropropoxy)ben2ene (4.4 g, (A) M3-acetaniidophenoxy)propyl bromide 
0.018 mol) and acetonitrile was refluxed for 8 hours. 10 To 3-acetamidophenol (15.1 g) in dichloromethane 

The reaction was poured into water, and the aqueous (500 ml, dry) was added potassium carbonate (20 g) and 

suspension was extracted with ethyl acetate. The ethyl then 1 ,3-dibromopropane (30 g). The resulting mixture 

acetate extract was washed (water) dried (MgSO**) and was heated at reflux for 6 hours and then overnight at 

the solvent concentrated to afford 7.0 g of a brown oil. room temperature. After an additional 24 hours, the 
The oil was combined with 2.0 g from another sample, 15 reaction was complete. Solids were filtered from the 

and the combined sample was flash chromatographed reaction mixture, and the solution was concentrated to 

on silica gel. Concentration of the appropriate fractions an oil, which was purified to yield 3-(3-acetamido- 

yielded 4.4 g of a thick oil, which solidified on standing. phenoxy)propyl bromide, 13.2 g. 
The solid was dissolved in ethyl acetate and ethereal 

HC1 was added to precipitate 4.5 g of a white hydro- 20 t 8 ) 

chloride salt Recrystallization from acetone afforded ^3-[3-[4<6-fluoro-l^benzisoxazol-3-yl)-l- 

3.0 g (29%) of 3-[l-[3-(4-ethyl-2-methoxyphenoxy)pro- pipend1nyl]propoxy]phenyllacetainide hemifumarate 

pyl-]4-piperid^yl-6-fluoro-l,2-benzisoxazole hydro- A stirred mixture of 6-fluoro-M4-piperidinyl>l 2- 

chloride as a white solid, m.p. = 150M52' C. benzisoxazole (9.25 g, 42 moles), K2CO3 (8 g, 58 moles) 

ANALYSIS and 3<3-acctaimdophenoxy)propyl bromide (1 1.4 g, 42 

Calculated for C24H29FN2O3.HCI: 64.21% C 6.74% mmoles) in acetonitrile (350 ml) was heated at reflux for 

H 6.24% N. 3 hours. At the end of the reaction, the reaction was 

Found: 64.38% C 6.84% H 6.14% N. cooled, filtered and the solids washed with dichloro- 
EXAMPLE 69 30 metnane 0 00 The organic solvent was removed on 

« At r a rotary evaporator to leave a crude oil( 18 18 g).Purifi- 

H3,5-Dimethoxy-4-[3-{^ cation was by flash chromatography on a silica gel 

yl>l-piperidmyl]propoxy]phenyl]ethanone column. The product thus purified was an oil, 12.2 g, 

(A) 3,5Kiimethoxy-^3-bromopropoxy)acetophenone Analytically pure sample was prepared by dis- 

To a.S-dim^oxy-^hydroxyacetophenonc (5.2 ) in 35 T^l&fJ? ^ t^T?*^ ^ 

dimethylfonnamideCSO^atO- C. under nitrogen, was J^frlSfSS ( ?? ^ ^ ^ 

added sodium hydride (700 mg, 1.1 eq, 98%) The re- N-P-P-I^fluoro-l.a^H^^M-yl)-!- 

suiting mixture was stirred for* n nZtes^tu evo£ "T?"^ ^ ^P^acetamKle hemifunwate 

tionofgasceased. Potassium carbonate (4 g) wa, *d£, „ ^^sT " * m P " 184 " 186 C 

ZZ^r^^ZZ^^^ Fo^:«3.^C,^H 8 , 8 *N. 

ethyl acetate (600 ml). The ethyl acetate was washed 45 EXAMPLE 71 

with water, brine, and then concentrated to an oil (9 g). 1 r . tAJt . _ f . ft 4 . „ 

The product was purified by chromatography on smca M3W6-Ruorc>-l,2-benzi^^ 

gel to yield 3,5-dimethoxy-4-(3-bromopropox- propoxy]amline 

y)acetophenone as a light oil, 7,6 g. A stirred mixture of N-[3-[3-[4-(6-fluoro-l^-ben- 

50 zisoxa2ol-3-yl>l-piperidmyl]prorK>xyI]phenyr|aceta- 

i r* ^im«tViATir Ari ta}/l it mi. - , (92 g, 22 moles), prepared as described in the 

1 WUme*^^ previous example, in 15% hydrochloric acid (110 ml) 

yl>l- pi r^yl]propoxy]phenyl]ethanone ^ heated at c for 15 ^ ^ a homo ^^ 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l l 2- solution resulted. The reaction was cooled to 0* C in an 

benzisoxazole (3.0 g, 13.6 moles), K 2 C0 3 (2.1 g f 15 55 ice bath and basified with 50% NaOH. The product was 

mmoles), and 3,5-dimethoxy-4-(3-bromopropox- extracted with ethyl acetate (3x200 ml). The ethyl 

y)acetophenone (4.4 g, 13.8 moles) in acetonitrile (50 acetate solution was washed with water, brine, then 

ml) was heated at reflux for 3 nr. At the end of the dried over Na 2 SC>4. The solvent was removed. The 

reaction, the mixture was diluted with dichloromethane crude product was purified on a flash chromatography 

(200 ml). The insolubles were filtered. The solution was 60 column. The product thus obtained was a solid: 6.6 g 

concentrated to an oil (~ 10 ). The purification was done (80%). Recrystallization from hot ethanol (50 ml) gave 

by flash chromatography on a silica gel column. The 3-[3-[4^6-fluoro-l,2-beiizisoxa^^ 

product was obtained as a colorless oil (3.85 g, 61%), propoxyjaniline as off-white crystals: 3.46 g, 

which crystallized from ethanol (400 ml) to give 2.94 g m.p.=115°-l 17° C. 

of 1 -[3,5-dimethoxy^[3-[4^6-fluoro- 1 ,2-benzisoxAzol- 65 ANALYSIS 

3-yl)-l-pirjeridinyl]propoxy]phenyl]ethanone as off- Calculated for C21H24FN3O2: 68.27% C 6 55% H 

white crystals, m.p. =107*- 108° C. 11.37% N. 

ANALYSIS Found: 68.34% C 6.53% H 11.31% N. 
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EXAMPLE 72 watcr> dried ^ MgSCU and concentrated to 

, „ r . ,, _ , « . , „ , . . ,. yield 10.5 g of a dark solid of l-(4-hydroxv-3- 

HH^uo^^^^i-p^i]- mcthylaminophenyl)cthanone . 

A mixture of 3-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl> 5 ( c ) 
1 -pipcridinyl]propoxy]-4-methoxyphenylacetamide (4.2 1 - W3<;hloropropoxy)-3-methylaminophenyl]ethanone 

(-U0- C) for 2 hours. At the end of the reaction t£ ™ ° f * 5 ° % 011 * dimethylfonnam- 

solution was cooled to 0* C. then basifled with 25% 10 ( ' under mt *Og« and cooled to 0' in an ice-salt 
NaOH to pH of 10. The product was extracted into batfa was added, dropwise, a solution of l-(4-hydroxy-3- 
ethyl acetate (300 ml). The ethyl acetate solution was mcthylamhiophenyI)ethanone (3.0 g, 0.0182 mol) dis- 
washed with water and brine, then dried over Na2S04. solved in dimethylformamide (55 ml) so that the tem- 
The solvent was removed at reduced pressure. The perature did not rise above 3°. After the addition was 
crude oil was purified by flash chromatography on a 15 complete, the reaction was stirred for 80 minutes at 
sihca gdcolmnn/The product thus purified was an oil, ambient temperature. The reaction was cooled to 5' and 

2.6 g. Crystallization from ethanol (5 ml) and petroleum , M i nt j^ «f i i i vi , ««„ M 

ether (3 ml) yielded 3-[3^fluoro-l 2-ben^oxazol- ° f }^ f ^T^ (3 * * °- 0120 
3-ylH-pir^yl^ as fine m0l) ^ediytforrr^mde (20 ml) was added drop- 

crystals: 1.2 g; m,p, =94'-95" C. 20 vme - After ^ addition was complete, the ice bath was 

ANALYSIS removed and the reaction was stirred at ambient tern- 

Calculated for C22H26FN3O3: 66.15% C 6.56% H perature for 2.5 hours. Water (75 ml) was carefully 
10.52% N. added and after stirring vigorously for 5 minutes, the 

Found: 66.16% C 6.54% H 10.44% N. reaction was left to stand overnight The aqueous mix- 

EXAMPLE 73 25 taxe was extracted with cth yl acetate and the ethyl 

1 TAf* T7x m u • , o < acetote extract was washed with water, dried with 

l.£[3-[^ md conccntratcd g of a dark solid. 

piperidinyl}propoxy-3-methylammophenyl]ethanone tu ^ a t j i_ • VT^^T 

" ' fiimar ^ te K J J ^^^ The compound was purified by preparative HPLC to 

30 afford 2.4 gofa beige solid. This was combined with an 
ir/ , M ^ui (A \iL , « tl , additional sample (3.8 g total) and two consecutive 

l-[(3-N-iicetyl-N^^^ recrystallizations from ethanol gave 2.1 g (31%) of 

l-[4^3<Uoropror^xy)-3-methylaminophenyl]ethanone 

A solution of 2-methoxy(methylamino)benzene (26.0 as a fluffy, beige solid, m.p.«115M17' C. 

g, 0.19 mol) and 1,2-dichloroethane was cooled to 35 ANALYSIS 

l Zn ^LUf^f^ ° f T* 1 ?^' (33 ; 8 g ' °, 43 Calculated for CuHkCINO* 59.63% C 6.67% H 

mol) dissolved in dichloroethane (50 ml) was dripped in 579^ n 

slowly. Following this addition, an additional 100 ml * * ' 5Q AW r , ^ „ , 1QO/ 

dichloroethane was added The reaction was cooled to FoUnd: 59A9% ° 6M% H 5 ' 79% N ' 

0' and aluminum chloride (72.3 g, 0.54 mol) was added 40 nyy 

over the course of 45 minutes so that the temperature l-[4-[344-(6-fluoro-l^r^^ 

did not exceed 10*. After complete addition, the reac- „™^;l,n , „ C 

tion was heated to reflux and was stirred for 18 hZs W«*"*^^ 

under nitrogen. The reaction was cooled and was rumarate 

poured into ice. The resulting aqueous phase was ex- 45 A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 

tracted further with dichloromethane and the combined benzisothiazole (1.9 g, 0.079 mol), l-[4-(3-chloro- 

extracts were washed with H 2 0, dried with MgSC>4, prorx>xy>3methylairunophenyl]ethanone (1.9 g, 0.079 

and concentrated to yield 32.0 g of l-[(3-N-acetyl-N- mol) , K 2 C0 3 (1.1 g), KI (0.1 g) and acetonitrile 95 ml) 

methylaminoV4-hydroxyphenyllethanone as a brown « Jr ^ y . ' 

solid, m.p. = 168M71- c J was refluxed for 16 hours. The reaction was poured into 

water and the aqueous suspension extracted with ethyl 

(B) H^hydroxy-3-methylaminophenyl]ethanone acetate. The extract was washed (water and brine), 

A mixture of H(3-N-acetyl-N-methylamino)-4- (Mg s °4)> and then the solvent was concentrated 

hydroxyphenyl]ethanone (15.0 g, 0.0724 mol) and con- to afford 3.2 g of a thick, brown oil. The oil was chro- 

centrated HC1 (150 ml) was stirred at reflux for 3 hours. 55 matographed on a Waters Prep 500 LC on silica gel 

The heat was terminated and the reaction stood over- columns, and concentration of the appropriate fractions 

night. The reaction mixture was transferred to a 1 1 afforded 1.5 g of a brown oil The oil was dissolved in 

beaker and was chilled in an ice-salt bath. Solid sodium acetone and fumaric acid (0.4 g, 0.003 mol) was added, 

S^r^f *L PU ^ «* " * of * white fumarate salt was collected. The 

about 2, ana the aqueous mixture was allowed to stand 60 1* * «• 

overnight The reaction mixture was coScS lT£ ^wasr^rys^ 

made basic by the addition of solid sodium bicarbonate. L 1 g (259&) of ^[^L^IM^-fluoro-l^-benzisothiazol-S- 

After pH 8 was achieved, the reaction mixture was yl)-l-piperidinyl] propoxy-3-methylaminophenyl]etha- 

extracted with ethyl acetate. The ethyl acetate extract none fiunarate as a white solid, m.p.= 198°-200° C. 
was washed with a 200 ml aliquot of water and this was 65 

ANALYSIS 

then fed through a bed of celite. After washing the cake Calculated for C28H32FN3O6S: 60.3 1% C 5.78% H 

with fresh ethyl acetate the phases were separated. The 7.54% N. 

ethyl acetate extract was washed several more times Found: 60.02% C 5.88% H 7.68% N. 
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EXAMPLE 74 propoxy)-3-methoxyphenyI]etlaaone (4. 1 g, 0,017 mol). 

„„„,,„„. .... ,, ., , K2CO 3 (2.3g),KI(0^g),aiidacetonitrile(100iiil)was 

N-[3-[3-[4-(6-Fluoro- l,2-benzisothiazol-3-yl)- 1 - ,.„„_. - « . ,„ 1,. ,^ .. v ' . 

5 water, and the aqueous mixture was extracted with 

xi ti /i ui ^ i A) *u t. n . -j etfl yl acetate. The extract was washed (water), dried 

N^HB^Woropropoxy^methoxyphenyflacetamide (MgSO^ and the solvent was concentrated to afford 

To a stirred suspension, under nitrogen, of sodium 8.0 g of a brown oil. The oil was chromatographed on 

hydride (1.8 g, 0.038 mol) in dimethylformamide (60 ml) a Waters Prep 500 HPLC on silica gel columns. Con- 

fiST^ ^y^^±oxy)acc^ 10 eentration of the appropriate fractions afforded a gum- 
mide (6.1 g, 0.034 mol) dissolved m dimethvlformamide i-i • , ... * 

(23 ml). After complete addition, the rLtion was ^ "^J^ T* WI * IS ° pr ° Pyl 

stirred at ambient temperature for 0.5 hour, and then ether L9 6 of a whlte T*" 5 was 

3-chloro-l-bromopropane (5.2 g, 0.033 mol) in dimeth- dissolved in absolute ethanol, and ethereal HQ was 
ylformamide (10 ml) was added, dropwise. The reaction 15 added to precipitate 1.7 g of a hydrochloride salt Con- 
was stirred at ambient temperature for 16 hours, and eentration of the isopropyl ether filtrate, and similar 
then it was poured into water, and the aqueous mixture treatment of the residue, afforded an additional 0.5 g of 
was extracted with ethyl acetate. The extract was the salt The samples were combined and recrystallized 
washed (water), dned (MgS0 4 ) and the solvent concen- w absolute ethanol to yield 1.7 g (21%) of l-[4-[3-[4- 
trated to afford a purple solid. The solid was triturated ~ n (fi _ flllAm _, 0 • ^- - .* * \ ' „ 1 1 1 
with diethyl ether and collected to afford 2.8 g of a 20 <^^W»^^ 

purple solid. This sample was combined with a sample yJ-3-methoxyphenyl]ethanone hydrochloride as a white 
(1.2 g) from another run and was recrystallized from m-P-=22r-223° C 

toluene twice to yield 2.9 g of an off-white solid. The ANALYSIS 

solid was flash chromatographed on 200 g of silica gel, „ Calculated for C24H27FN2O3S.HCI: 60. 1 8% C 5.89% 
eluting the column with ethyl acetate, and subsequent H 5.85% N. 

concentration of the appropriate fractions afforded 2.4 Found: 60.01% C 5.97% H 5.79% N. 
g of a white solid. Recrystallization of the compound 

from toluene yielded 2.2 g (17%) of N-[3-(3-chloro- EXAMPLE 76 

propoxy^methoxyphenyllacetamide, m. P . = 1 12M 14' 3Q N,N-Dimethyl^^ 

ANALYSIS l-pipcridmyl]propoxy]-3-methoxybenzamide 
Calculated for C12H16CINO3: 55.93% C 6.26% H (A) 

5.44% N. N,NKlimethyI^bromopropoxy-3-methoxybenzainide 
Found: 56.25% C 6.29% H 5.44% N. „ _ XT . . . , . . ^ o t ^ 

« To N,NKiimethyl-4-hydroxy-3-inethoxybenzamide 

(B) (5.64 g, 28.7 mmol) in acetonitrile (450 ml) was added 

N-[3-[3-[4-(6-fluoro- 1 ,2-benzisothiazol-3-yl)- 1 - potassium carbonate (7.9 g) followed by 1,3-dibromo- 

pir^ridmyl]propoxy]4-methoxyphenyl]acetam^ propane (11.6 g). The resulting reaction mixture was 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- ^ refluxed for 3 hours and stirred at room temperature for 

benzisothiazole (4.0 g, 0,017 mol), N-[3-{3-chloro- 12 hours. The mixture was filtered and concentrated to 

propoxy)^4-methoxyphenyl]acetamide (4.3 g, 0.017 an oil. Following purification by column chromatogra- 

mol), K2CO3 (23 g) KI <02g) and acetonitrile (200 ml) phy , N,N^ethyl^bromopropoxy.3-methoxybenza. 

was refluxed for 10 hours. The cooled reaction mixture nnde as a colorless oil (7.6 g) wTobtained. 

was filtered and the filtrate was concentrated to yield a 45 v * J 

dark oil. The oil was dissolved in acetone, and ethereal (B) 

HCI was added to yield 5.7 g of a yellow hydrochloride N.N^imethyl^tH^fluor^ 

f\ J™ !° 55 ^ S* M l-piperidmylJpror^xyl-3-methoxybenzamide 
tant oil (5.2 g) was chromatographed on a Waters Asso- 
ciates Prep LC utilizing silica gel columns. Concentra- sn A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
tion of the appropriate fractions yielded 4.7 g of an oil, bemrisoxazole (3.9 g, 17.7 moles), N,N-dimethyl-4- 
which was converted to a hydrochloride salt. The salt biomopropoxy-3-methoxybenzamide (5.54 g, 17.5 
was converted to its free base yielding Z8 g of a brown mmoles) and K2CO3 (3 g) in acetonitrile (250 ml) was 
oil. The oil was stirred vigorously with ether to yield heated at reflux for one hour. At the end of the reaction, 
'rtf ^ 8% .>/N-[3-[^ 55 ihe insojubjes were filtered and washed with dichloro- 
a^^^ methan^Tlie solvent was removed on a rotary evapo- 
ANALYSIS rator. The residue was purified by flash chromatogra- 
Calculated for C24H28FN3O3S: 63.00% C 6. 17% H phy over a gel col}mm ' The product thus obtained 
9.18% N. as an oil weighed 7 . Crystallization from hot ethanol 
Found: 62.80% C 6.17% H 8.86% N. 60 ( 45 ml) afforded analytically pure N,N-dimethyl-4-[3- 
FYampt v 71 [M^fluoro-l,2-benzisoxazol-3-yl>l-piperidinyl]- 
tlAAMrj " t 7D propoxy]-3-methoxybenzamide, 3.95 g, 50%, as light 
l44-[3-[4^6-Fluoro-l,2-benzisothiazol-3-yl>l- yellow crystals, m.p.= 126M27 0 C 
piperidmyl]propoxy]-3-methoxyphenyl]ethanone 65 ANALYSIS 

hydrochloride Calculated for C25H30FN3O4: 65.92% C 6.64% H 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 9.22% N. 

benzisothiazole (4.0 g, 0.017 mol), l-[4-(3-chloro- Found: 65.76% C 6.64% H 9.14% N. 
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pipcridinyl]propoxy]-3-methoxyphcnyI]cthanone oxime 

A mixture of l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol- 
3yl> 1 -piperidinylJpropoxy]-3-methoxyphenyl]ethanone 
(4.3 g, 0.01 mol), prepared as in Example 3 above, hy- 
droxylamine hydrochloride (1.3 g, 0.018 mol), ammo- 
nium acetate (1.7 g, 0.022 mol) and ethanol-flkO was 
stirred and refluxed for 16 hours. The reaction was 
poured into water, and the mixture was cooled in an ice 
bath for 2 hours. The resultant, white solid was col- 
lected, washed with water and dried to yield 4.6 g of 
hydrochloride salt of the oxime, m.p. 216*-218° C. The 
compound was dispersed in water and ammonium hy- 
droxide was added until the suspension was decidedly 
basic. The basic suspension was then extracted with 
dichloromethane, and after washing with water, drying 



10 



15 



J melting _ . _ w 

pound was recrystallized from dimethylformamide to 
yield 2.3 g (52%) of l-[4-[3-[4-(6-fluoro-U-benzisox- 
azol-3-yl>l-piperidinyl]propoxy]-3methoxyphenyl]e- 
thanone oxime as a white solid, m.p.=168*-170 # C. 
ANALYSIS 

Calculated for C24H2SFN3O4: 65.29% C 6.39% H 
9.52% N. 
Found: 65.27% C 6.44% H 9.46% N. 



triturated with water and the resultant solid was col- 
lected to afford 4.2 g of l-[4-[3-[4-(6-fluoro-l,2-ben- 
zisoxazol-3-yl)-l-piperidinyl]propoxy]-3-methoxy- 
phenyljethanone hydrazone as a yellow solid. The com- 
pound was recrystallized from isopropanol and then 
from toluene to afford 1.7 g (39%), m.p.= 106°- 108° C 
ANALYSIS 

Calculated for C24H29FN4O3: 65.44% C 6.64% H 
12.72% N. 
Found: 65.38% C 6.55% H 12.55% N. 

EXAMPLE 80 

6-Fluoro]-3-[l-[3-[2-methoxy-4-(l-methylethenyl> 
phenoxy]propyl]-4-piperidinyl]-l,2-benzisoxazole 
hydrochloride 

A solution of butyllithium (4.7 ml of a 2.3M solution 
in hexanes, 0.0107 mol) in tetrahydrofuran (65 ml) was 
stirred under nitrogen and cooled to —70* in an isopro- 



(MgSCU), and concentrating the extract, 3.0 g of white stlrrcd under *teogen and cooled to - 70* in an isopro- 
solid melting at 168M70' C. were harvested The com- 20 Py J alcohol-dry ice bath. Methyltriphenylphosphonium 

„*_n: 1 £ j- A « hmmiH^ HSo C\ (MCiAm^W 
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EXAMPLE 78 

l;tf-[3-[4^6-Ruorchl,2-benzisoxazol-3-yl>l- 
piperidinyl]propoxy]methoxyphenyl]ethanone oxime 
O-methyl ether 

A solution of l-[4-[3-[4-(6-fluoro-l t 2-benzisoxazol-3- 
yl>l-piperkimyl]propoxy]methoxyphenyl]ethanone 
(4.3 g, 0.01 mol), prepared as in Example 3 above, me- 
thoxylamine hydrochloride (0.93 g, 0.01 mol) in pyri- 
dine (75 ml)/ethanol (75 ml) was refluxed for 16 hours. 
Most of the solvent was evaporated under reduced ^ 
pressure, and the residue was diluted with water to 
precipitate 1.6 g of a white solid, m.p. 200*-20P C. The 
aqueous filtrate upon standing deposited another crop 
of white crystals, which yielded 1.2 g of a pale, yellow 
solid with a m.p. of 70*-72* C. The initial crop of crys- 45 
tals was converted to its free base with aqueous NaOH. 
After extractive workup with ethyl acetate, 1.2 g of the 
free base was obtained. The two samples were com- 
bined and recrystallized from isopropyl ether to afford 
2.0 g (44%) of l-[4-[3-[4-(6-fluoro-l,2-benzisoxazol-3- 
yl>l-piperidmyl]propoxy]methoxyphenyl}ethanone 
oxime O-methyl ether as colorless crystals, 
m.p.=97'-99° C 
ANALYSIS 

Calculated for C23H30FN3O4: 65.92% C 6.64% H 
9.22% N. 

Found: 65.89% C 6.86% H 9.15% N. 

EXAMPLE 79 

l-[4-[3-[4<6-Ruoro-l,2-benzisoxazol-3-yl>l- 
piperidinyl]propoxy]-3-methoxyphenyl]ethanone 
hydrazone 

A stirred mixture of l-[4-[3-[4-(6-fluoro-l,2-benzisox- 
azol-3-yl)-l-piperidmyl]propoxy]-3-methoxyphenyl]e- 
thanone (4.3 g, 0.01 mol), prepared as in Example 3 
above, hydrazine (0.8 g, 0.0025 mol), and ethanol (40 
ml) was refluxed for 16 hours. The cooled solution was 
concentrated to yield an oily residue. The residue was 



bromide (3.8 g, 0.0106 mol) was added portionwise over 
the course of 10 minutes. After complete addition, the 
reaction was stirred at -65" for one hour and was then 
allowed to gradually warm up to ambient temperature, 
25 where it was stirred for an additional 3.5 hours. The 
reaction was cooled to 0*, and a solution of l-[4-[3-[4-(6- 
fluoro-l,2-benzisoxazol-3-yl>l-pipOTdinyI]propoxy]-3- 
methoxyphenyljethanone prepared as in Example 3 
above (4.7 g, 0.0110 mol) dissolved in tetrahydrofuran 
(50 ml) was added, dropwise, over the course of 30 
minutes. After the addition was complete, the reaction 
was stirred at ambient temperature for 19 hours. The 
reaction was poured into water and the aqueous mixture 
was extracted with diethyl ether. The diethyl ether 
extract was washed several times with water, dried with 
MgSO*and concentrated to yield 7.0 g of a light orange 
solid. Recrystallization from toluene-hexane provided 
1.4 g of triphenylphosphine oxide and concentration of 
the filtrate afforded 5.5 g of a glassy, beige solid. This 
was combined with an additional sample (6.5 g total) 
and purification by preparative HPLC (Water's Associ- 
ates prep LC/System 500) gave 5.2 g of a beige solid, 
which remained contaminated by triphenylphosphine 
oxide. The compound was taken up in anhydrous etha- 
nol (300 ml) and methanol (5 drops) and ethereal HC1 
was added to precipitate 4.0 g of a pale, white solid, 
m.p.= 192'-194 # C. 
ANALYSIS 

Calculated for C25H30CIFN2O3: 65.14% C 6.56% H 
50 6.08% N. 

Found 64.95% C 6.62% H 6.04% N. 
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EXAMPLE 81 

(E)-l-[4-[[4-[4-(6-Fluoro-l,2-benzisoxazol-3-yl)-l- 
piperidinyl]-2-butenyl]oxy]-3-methoxyphenyl]ethanone 

A mixture of 6-fluoro-3-(4-piperidinyl>l,2-benzisox- 
azole (2.2 g, 10 mmoles), K2CO3 (2 g), (E>4-[(4-bromo- 
2-butenyl)oxy]-3-methoxyacetophenone (4.0 g, 1.3 eq) 
in acetonitrile (100 ml) was heated at reflux for 2 hours. 
At the end of the reaction, the solvent was removed on 
the rotary evaporator. The residue was extracted into 
dichloromethane (300 ml). The insolubles were filtered 
off. The dichloromethane was concentrated. The crude 
product was purified on a flash chromatography col- 
umn. The product eluted as an oil, weight 2.87 g (64%). 
Recrystallization from ethanohhexane (20 ml:5 ml) gave 
(E>l-[4-Q4-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l- 
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pipendinyl]-2-butenyl]oxy]-3-methoxyphenyl]ethanonc ]oxy]-4-hydroxyphenyl]ethanone hydrochloride as 

as off-white crystals: 2.46 g; m.p.=91*-93 w C. white crystals, 37.5% , m.p.s20S°-210* C. 

ANALYSIS ANALYSIS 

Calculated for C25H27FN2O4: 68.48% C 6.21% H Calculated for C24H25FN2O4.HCI: 62.54% C 5.69% 

6.39% N. 5 H6.08%N. 

Found: 68.28% C 6.12% H 6.27% N. Found: 62.40% C 5.60% H 6.04% N. 

EXAMPLE 82 EXAMPLE 85 

(Z)-l-[4-[(4-Chloro-2-butenyl)oxy]-3-methoxyphenyl]e- (E)-l-[3-[[4-[4-(6-Fluoro-l,2-benzisoxazol-3-yI)-l- 
thanone 10 piperidinyl]-2-butenyl]oxy]-4-benzyloxyphenyl]etha- 

A stirred mixture of 4-hydroxy-3-methoxyacetophe- none 
none (16.6 g, 0.1 mole), K2CO3 (14 g, 0.10 mole) and (A) (E)-3-[(4 , -bromo-2'-butenyI)oxy]^benzylox- 
cis-l,4-dichloro-2-butene (Aldrich, 15 g, 0.12 mole) in yacetophenone 

acetonitrile (250 ml) was heated at reflux for 2.5 hr. The 15 To 4-benzyloxy-3-hydroxyacetophenone (17.6 g) in 
mixture was filtered and concentrated to an oil. Purifi- acetonitrile (200 ml) was added potassium carbonate (10 
cation was by flash chromatography. The fractions g), followed by the addition of (E>l,4-dibromobutene 
containing the purest product were combined and con- (19 g). The resulting mixture was heated at reflux for 3 
centrated to give white crystals, 7.7 g, 30% . This was hours. The mixture was concentrated, extracted into 
recrystallized from ether to give analytical pure (Z>1- 2 o dichloromethane, and the potassium salt was removed 
[4-[(4-chloro-2-butenyl)oxy]-3-methoxyphenyl]etha- by filtration. Solvent was removed, and the resulting 

none (2.72 g), m.p. =64*-66" C. material was purified by flash chromatography to yield 

ANALYSIS 20.5 g of (E)-3.[(4'-bromo-2'-butenyI)oxy]-4-benzylox- 

Calculated for C13H15CIO3: 61.30% C 5.94% H. yacetophenone as white crystals. 

Found: 61.28% C 5.94% H. 7 * 

(E>143-[[4-[4-(6-fluoro-l,2-ben2isoxazol-3-yl).l- 
EXAMPLE 83 piperidmyl]-2-butenyl]oxy]-4-benzyloxyphenyI]etha- 
(Z>l-[4-[[4.[4^6^Fluoro-l,2-beiizisoxazol-3-yl)-l- none 
piperidinyl]-2-butenyl]oxy]-3-methoxyphenyl]ethanone A mixture of 6-fluorc-3-(4-piperidmyl>l,2-baizisox- 
A stirred mixture of 6-fluoro-3<4-piperidinyl>l,2- 30 azole (5.62 g, 25.5 mmoles), K2CO3 (4 g, 29 mmoles), 
benzisoxazole (2.2 g, 10 mmoles), K2CO3 (1.8 g, 13 311(1 (E>3-[(4,-bromo-2'-butenyl)oxy]-4-ben2ylox- 
mmoles) and (Z>l-[4-[(4-chloro-^utenyl)oxy]-3- yacetophenone (10 g, 26.6 mmole) in acetonitrile (125 
methoxyphenyl]ethanone (3.43 g, 9.7 mmoles) in aceto- was heatcd at reflux for 3-5 hr. The mixture was 

nitrile (100 ml) was heated at reflux for ljhr. At the end 00016(1 concentrated to a crude solid The residue 
of the reaction, the solvent was removed and the inor- 35 was extracted mt0 dichloromethane (300 ml) and insol- 
ganics were filtered after addition of dichloromethane ubles were filtered. The crude material from the dichlo- 
(250 ml). The dichloromethane solvent was removed romethane solution was purified on a flash chromatog- 
again. The crude oil was purified on two flash chroma- mpny col ^ mn - ^ Product thus purified weighed 8 g as 
tography columns to give a colorless oil (2.78 g). The a pale wnite solid ' Recrystallization from hot ethanol 
oil was solidified by vigorously drying on a vacuum 40 S^ 7 - 11 S of (E)4-[3-[[4-[4K6-fluoro-l,2-benaasoxazol- 
pump. Recrystallization from ethanol (10 ml) and hex- 3-y 1 >l-piperidinyl]-2-butenyl]oxy]-4benzyloxyphenyl- 
ane (2 ml) gave analytically pure (Z)-l-[4-[[4-[4-(6- ]ethanone as off-white crystals, m.p.«124M25" C. 
fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]-2-butenyl- ANALYSIS 

]oxy]3-methoxyphenyl]ethanone, 1.83 g, m.p.=57°-59' Calculated for C31H31FN2O4: 72.36% C 6.07% H 
C. 45 5.44% N. 

ANALYSIS Found: 72.23% C 6.04% H 5.04% N. 

Calculated for C25H27FN2O4: 68.48% C 6.21% H fxampt f ft* 

6.39% N. t^AMfLU 86 

Found: 68.26% C 6.18% H 6.32% N. 6-nuoro-3-[l"[34(5-methoxy4H-indol-6-yl)oxy]- 

50 propyl}^piperidinyl]-l ( 2-benzisoxa2ole 

(A) 6-(3-Chloropropoxy]-5-methoxyindole 

(E)-l-P-[[4-[4-(6-Fluoro« 1 ,2-benzisoxazol-3-yl> 1 -piper- - ^ - . r ^ , , s 

dmyl>2-buteny^^ 10^°*^ ZHT ° f <° 94 * 

hydrochloride Wo ^ ^pernori) m dimethylformam- 

55 ide (20 ml) under nitrogen and cooled to —5* was 
The mixture of (E>l-[3-[[H4-(6-fluoro-l f 2-benzisox- added, dxopwise, 5-methoxy-6-hydroxyindole (3.2 g, 
azol-3-yl>l-piperidmyl]-2"butenyl]oxy]-4benzyloxy- 19.6 mmol) dissolved in dimethylformamide (60 ml) so 
phenyljethanone (5.5 g, 10.7 mmole), acetic acid (50 that the temperature did not exceed -2\ After com- 
ml), and hydrochloric acid (6 ml) was heated at 75° C plete addition, the reaction was stirred for 45 minutes at 
for 2 hr. At the end of reaction, the solvent was reduced 60 0". While maintaining the reaction temperature between 
about 20 ml on a rotary evaporator. The solution was - 5' and 0°, a solution of l-bromo-3^hloropropane (3. 1 
poured into ice water (350 ml) and extracted with di- g, 19.6 mmol) dissolved in dimethylformamide (15 ml) 
chloromethane (3 x 250 ml). The dichloromethane solu- was slowly added The mixture was stirred at ambient 
tion was washed with brine and dried over Na 2 S04. A temperature under nitrogen for 21 hours. The reaction 
solid formed on concentration of the solvent This was 65 was cooled in an ice bath, and water was added to de- 
collected by filtration (3.4 g). Recrystallization from hot stray the excess sodium hydride, and the aqueous mix- 
methanol (40 ml) gave 1.82 g of (E)-l-[3-[[4-[4-(6- ture was extracted with ethyl acetate. The ethyl acetate 
fluoro- 1 ,2-benzisoxazol-3-yl)- 1 -piperidinyl]-2-butenyl- extract was washed with water, dried with MgSO* and 
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concentrated to yield 5.3 g of a dark, oily liquid. This 
was combined with an additional sample, for a total of 
10.0 g, and purification by preparative HPLC (Waters 
Associates prep LC/System 500) provided 5.1 g of a 
brown solid. A 2.5 g sample was recrystallized from 
isopropyl alcohol to yield 1.1 g (30%) of 6-(3-chloro- 
propoxy)-5-methoxyindole as beige crystals, 
m.p.=73'-75 # C. 
ANALYSIS 

Calculated for C12H14CINO2: 60.13% C 5.89% H 
5.84% N. 

Found: 60.26% C 5.86% H 5.77% N. 

B. 

6-Fluoro-3-[l-[3-t(5-methoxy-lH-indol-6-yl]oxy]- 
propyl]-4-piperidinyl]- 1 ,2-benzisoxazole 

A mixture of 6-fluoro-3^4-pir^ridinyl)-l,2-benzisox- 
azole (2.5 g f 11.5 mmol), 6<3<hloropropoxy)-5- 
methoxyindole (2.5 g, 10.4 mmol), K2CO3 (1.6 g, 11.5 
mmol), KI (200 mg) and acetonitrile (100 ml) was 
stirred at reflux under nitrogen for 40 hours. The cooled 
reaction was poured into water and extracted with ethyl 
acetate. The ethyl acetate extract was washed with 
water, washed with brine, dried with MgSO* and con- 
centrated to yield 4.0 g of a solid. The compound was 25 
recrystallized from ethanol to afford 3.3 g. Another 
recrystallization from ethanol (utilizing a charcoal 
treatment) provided 2.9 g (66%) of 6-fluoro-3-[l-[3-[(5- 
methoxy-lH-indol-6-yl)oxy]propyl]^piperidinyl]-l,2- 
benzisoxazole as a beige solid, m.p.« 156M58* C. , 
ANALYSIS 30 

Calculated for C24H26FN3O3: 68.07% C 6.19% H 
9.92% N. 

Found: 67.89% C 6.07% H 9.91% N. 

EXAMPLE 87 35 

6-Ruoro.3-[l-IH(lH-indol-7-yl)oxy]propyl]-4- 
piperidinyl]-l,2-benzisoxazole hemifumarate 

(A) 7-(3-Chloropropoxy)indole 

To a stirred suspension of sodium hydride (0.8 g, 40 
0.017 mol of a 50% oil dispersion) in dimethylformam- 
ide (20 ml), under nitrogen, was added dropwise 7- 
hydroxyindole (2.1 g, 0.0157 mol) in dimethylformam- 
ide (20 ml). After complete addition, the reaction was 
stirred at ambient temperature for 0.5 hour and then 45 
cooled to 15* C. To this cooled solution was added, 
dropwise, l-bromo-3-chloropropane (2.5 g, 0.0157 mol) 
in dimethylformamide (5 ml). The reaction was then 
stirred at ambient temperature for 16 hours. The reac- 
tion was poured into water, and the aqueous suspension 
extracted with ethyl acetate. The ethyl acetate was 
washed with water, dried (MgS0 4 ), and the solvent was 
concentrated to afford a dark brown oil. Following 
flash chromatography on silica gel, 7-(3-chloropropox- 
y)indole was obtained as a colorless oil, 1.0 g. 
ANALYSIS 

Calculated for CnH 12 ClNO: 63.01% C 5.77% H 
6.68% N. 

Found: 63.25% C 5.61% H 6.65% N. 
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tracted with ethyl acetate. The ethyl acetate was 
washed with water, dried (MgS0 4 ), and the solvent was 
concentrated to afford a dark oil. The oil was flash 
chromatographed on silica gel. Upon concentration of 
the appropriate fractions, 3.0 g of a white, foamy sub- 
stance was obtained. The substance was dissolved in 
ethyl acetate (75 ml) and ftimaric acid (0.97 g, 0.083 
mol) was added. The mixture was briefly heated to 
reflux, and then stirred at ambient temperature for 1.5 
hours. The resultant insoluble white fumarate salt was 
collected and afforded 4.2 g of product. Recrystalliza- 
tion of the salt from dimethylformamide yielded 3.1 g 
(36%) of 6-fluoro-3-[l-[3-[(lH-indol-7-yl)oxy]propyl]- 
4-piperidinyl]-l,2-benzisoxazole hemifumarate as a 
white solid, m.p.=213*-215° C. 
ANALYSIS 

Calculated for C25H26FN3O4: 66.50% C 5.80% H 
9.31% N. 

Found: 66.23% C 6.14% H 9.39% N. 
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(B) 

6-Fluoro-3-[l-[3-[(lH-indol-7-yI)oxy]propyi]-4- 
piperidinyl]- 1 ,2-benzisoxazole hemifumarate 

A stirred mixture of 7-(3-chloropropoxy>lH-indole 
(3.5 g, 0.017 mol), 6-fluoro-H4-mperidinyl)-l,2-ben- 
zisoxazole (3.5 g, 0.017 mol), K2CO3 (2.3 g) and acetoni- 
trile (60 ml) was refluxcd for 1 1 hours. The reaction was 
poured into water, and the aqueous mixture was ex- 
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EXAMPLE 88 

6-FluoroO-[l-(3-hydroxypropyl)^piperidinyl]-l,2- 
benzisoxazole 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (10.0 g, 0.045 mol), K2CO3 (10.0 g), 3- 
bromo-l-propanol (7.3 g, 0,046 mol) and acetonitrile 
(200 ml) was refluxed for 3 hours. The reaction was 
poured into H2O and 7.1 g of a beige solid was col- 
lected. The filtrate was extracted with dichlorometh- 
ane, and after concentration an additional 6.7 g of crude 
solid was harvested. The solids were combined and 
triturated with refluxing ethyl acetate to afford 8.0 g of 
6-fluoro-3-[H3-hyd^xypropyl)-4-piperidinyl]-l,2-ben- 
zisoxazole as an off-white solid. A sample (4.0 g) was 
recrystallized from ethanol-water (with charcoal treat- 
ment) to yield 2.4 g (40%) of the alcohol as a white 
solid, m.p.= 140M42' C 
ANALYSIS 

Calculated for Q5H19FN2O2: 64.73% C 6.88% H 
10.06% N. 
Found: 64.79% C 6.97% H 10.03% N. 

EXAMPLE 89 

6-Fluorc>-3-[l-(2-pyriimoUnoxy)propyl]-4-piperidinyl]- 
1 ,2-benzisoxazole fumarate 

To a stirred suspension of 6-fluoro-3-[l-(3-hydroxy- 
propyl>4-piperidinyl]-l,2-benzisoxazole (3.6 g, 0.013 
mol) in tetrahydrofuran (50 ml) was added dropwise, 
potassium bistrimethylsilylamide (2.6 g, 0.013 mol) dis- 
solved in tetrahydrofuran (20 ml). After complete addi- 
tion, the reaction was stirred at ambient temperature for 
5 min, and then 2-chloropyrimidine (1.6 g, 0.014 mol) 
was added. The reaction was stirred at ambient temper- 
ature for 4 hours, and TLC at this time indicated an 
incomplete reaction. An additional quantity of the base 
(0.5 g) was added, and the reaction was allowed to 
proceed at ambient temperature for 14 additional hours. 
The reaction was poured into water and the aqueous 
mixture was extracted with dichloromethane. The ex- 
tract was washed (H 2 0), dried (K2CO3), and the sol- 
vent was concentrated to afford a wet solid. The solid 
was triturated with diethyl ether and the product that 
separated was collected to yield 1.0 g of the starting 
alcohol. The filtrate was then concentrated to afford 3.8 
g of a waxy, yellow solid. This material was combined 
with 2.6 g from another run and the combined sample 
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flash chromatographed on silica gel, during first with crude oil was purified by flash chromatography on a 

ethyl acetate and then with 8% diethylamine-ethyl ace- silica gel column. The fractions containing the pure 

tate. Concentration of the appropriate fractions af- product were pooled and concentrated to a Ught yellow 

forded 10 g of the desired compound as a yellow solid, oil (3.94: g, 74%). Crystallization from ethanol and 
The solid was converted to a furnarate salt with fumaric 5 petroleum ether gave 2-[4<6-fluoro.l t 2.benziso X a2ol.3- 

acid m acetone, and then reversed to Us free base It was yl^l-pip^yi^ethyl-l^benzcilioxan as off-white 

combined with another sample and the combined sam- crystal^ n I m « R7* r 

pic (3.8 g) chromatographed on silica gel on HPLC ^^SIS 
(4.5% methanoldichloromethane as eluent). Concentra- 
tion of the appropriate fractions yielded 1.6 g of a yel- io Calculated for C21H21FN2O3: 68.47% C 5.75% H 
low solid. A fumarate salt was prepared to yield 2.1 g 7.60% N. 

(16%) of 6.fluoro-3.[l-[(2-pyriimdinoxy)Dropyl]-4- F . . fl - w n . „ _ vr 
piperitoyl]-l,2-benzisoxazole fumarate, Found: 68 33% C 5 ' 75% H 7 ' 5l% N ' 

T^™™ 186 " C EXAMPLE 92 

ANALYSIS 15 

Calculated for C23H25FN4O6: 58.47% C 5.33% H 2-[4-(6-Fluoro-l,2-beiizisoxazol-3-y^ 
11.86% N. thyl]-l,4-benzodioxan 
Found: 58.52% C 5.34% H 11.80% N. (A) 2-mesyloxyethyl-l,4-benzodioxan 

EXAMPLE 90 To the compound 2-hydroxyethyl- 1 ,4-benzodioxan 

6-Aceto.2-[4<6-fluoro-l,2-benzisoxazol-3-yl)-l. 20 (1 196 & m dchloromethane (450 ml) was added trieth- 
piperidinyljmethyl- 1 ,4-benzodioxan ylamine (0.12 mol, 10 ml). Mesylchloride (9.2 g) was 

/A w . . J . then added drop wise and the reaction mixture was 

(A) ^acet^-mesyloxymethyM^benzodioxan stirred for one hour at room temperature. After comple- 

6-Aceto-2-hydroxyethyl-l 1 4-benzodioxan (3.39 g, 16.3 25 ti^m of the reaction, the solution was washed with wa- 
mmol) was dissolved in trichloromethane (100 ml). ter, brine, and concentrated to an oil, which was puri- 
Triethylamine (2.5 g) was added to mesylchloride (2.5 fied by chromatography on silica gel to yield 2- 
g, 1.35 eq) at 0* C. The mixture was stirred for 2 hours mesyloxyethyl-l f 4-benzodioxan, 17.08 g. 
at room temperature. The mixture was then diluted, 

washed with an ice/dilute hydrochloric acid mixture - rt ^ r A ,< a < . ^ , 
(150 ml), washed with sodium bicarbonate and brine, 244^6.fluoro-ia-benzisoxazol-3-yl)-l-pipendinyl]e- 
dried over magnesium sulfate, and concentrated to yield thyl]-l,4-benzodioxan 
5.6 . Following chromatography on a SiChcoIumn, 3.64 A mixture of 6-fluoro-3^4-pir>eridmyl)-l^-ben2isox- 
g (78% yield) of 6-aceto-2-mesyloxymethyl- 1 ,4-ben- azole (4.7 g, 21 moles), K2CO3 (3.5 g, 25.4 moles) and 
zodioxan were obtained. 3J 2-mesyloxyethyl- 1 ,4-benzodioxan (5.5 g ( 21,3 mmoles) 

in acetonitrile (250 ml) was heated at reflux for 3.5 

6-aceto-M4-(6-fluo^^ ho ™?-^ t *?. f 0 * of "J* 0 ** imolubles were m " 
piperidmyl]methyl-l,4-benzodioxan ^ washed wth dichloromethane (200 

. . ml). The solutions were combined and evaporated to an 

A stirred mixture of 6-fluorc>-3^4-pipcddmyl>l f 2- ^ oil. This crude oil was purified by flash chromatogra- 

benzisoxazole (3.0 g, 13.6 mmoles), K2CO3 (2 g, 14.5 p hy on a silica gel column. The material thus obtained 

mmoles) and 6-acetc-2-mesyloxymethyH4-benzodi- was crystallized from ethanol. The 2-[4-(6-fluoro-l,2- 

w J\ ti 12 r^ 1 ^ £ ? Mto ^ e ( 10 ° ™» ber^xazol-3-yl>l.piperidmyl]ethyl]-l,4-r^ 

heated at reflux for 3 hr. At the end of the reaction the crystals were collected and weighed 3.8 g, 48%, 

solvent was removed on a rotary evaporator. The resi- 45 m « = \ \2°-\ 13° C. 

due was extracted into dichloromethane (350 ml) and ANALYSIS 

the insolubles were filtered off The dichloromethane Calculated for C22H23FN2O3: 69.09% C 6.06% H 

solution was concentrated and the crude oil was puri- 7.32% N 

fied by flash chromatography. The product thus ob- ' FminH^ *Q \i<9„ r « mar tr 7 xi 
tained weighed 3.38 g (59%). Recr^stallization from 5Q 69 ll% C 6m% H 7 ' 31% N ' 

ethanol gave 6-aceto-2-[4-(6-fluoro-l,2-benzisoxazol-3- EXAMPLE 93 

t^^SS^S^iSSS^ 88 USht ^H^-oro-l^^l-S-ylH-pipendinyl]- 
ANALYSIS propoxy]-7-methoxy-l-tetralone 

Calculated for C23H23FN2O4: 67.31% C 5.65% H J5 ( A ) 6-(3-chloropropoxy)-l-tetralone 

6 * P^i?.' fn m n <<ru# « * vt A mixturc of ^ydroxy^-methoxy-l-tetralone (J. 

Found: 67.24% C 5.50% H 6.75% N. Q rg. Chem., 1985, 50, 4937) (1.5 g, 7.8 mrnol), K2CO3 

EXAMPLE 91 ( 1 * 7 £» 12 3 nimol), and acetone (30 ml) was stirred at 

•7 u_rtL.T7i„ rt ^n i :~ 1 a i\i • * j * 11 reflux under nitrogen for 45 minutes. The reaction was 

HH^Fb^^ a cooled to ambient temperature and a solution of 1- 

metnyl-l^benzodioxan bromo-3-chloropropane (1.9 g, 12.1 mrnol) dissolved in 

A stirred mixture of 6-fluoro-3-(4-piperidinyl)- 1,2- 8 ml acetone was dripped into the mixture. After total 
benzisoxazole (3.0 g, 13.6 mmoles), K2CO3 (2.45 g, 17.7 addition, the reaction was heated to reflux and stirred 
mmoles), 2-methanesulfonyloxymethyl- 1 ,4-benzodi- under nitrogen for 2 1 hours. The reaction was cooled to 
oxan (3.35 g, 13.7 mmole) in acetonitrile (100 ml) was 65 ambient temperature and filtered. The filter cake was 
heated at reflux for 12 hours. At the end of the reaction, washed well with acetone and the filtrate was concen- 
the insolubles were filtered and rinsed with dichloro- trated to yield 2.0 g 6-(3-chloropropoxy>7-methoxy- 1 - 
methane. The organic solution was concentrated. The tetralone as an amber oil. 
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6-[3-[4-(6-fluoro-l,2-beiizisoxazol-3^^ 

propoxy] -7-methoxy- 1 -tetralone 

A mixture of 6-fluoro-H^pipoidinyl)-l^-beiizisox- 
azole (0.78 g, 3.6 mmol), K2CO3 (0.60 g, 4.1 mmol), KI 
(100 mg), 6-(3-chloropropoxy>7-methoxy- 1 -tetralone 
(0.87 g, 3.2 mmol), and acetonitrile (50ml) was stirred at 
reflux under nitrogen for 17 hours. The cooled reaction 
was poured into 100 ml of water and the aqueous mix- 
ture was extracted with ethyl acetate. The ethyl acetate 
extract was washed with brine, dried with MgSC>4 and 
concentrated to yield 1.7 g of a brown oil. The oil was 
purified by preparative HPLC (Waters Associates Prep 
LC/system 500) to afford 1.0 of a light brown solid. 
This was combined with an additional sample (2.3 g 
total) and recrystallization from ethanol yielded 1.7 g. A 
subsequent recrystallization from ethanol gave 1.25 g 
(36%) of 6-[3-[4<6-nuoro-l,2-benrisoxazol-3-yl)-l. 
piperidinyl]propoxy]-7-methoxy-l-tetralone as a beige 
powder, m.p.=129M3r C 
ANALYSIS 

Calculated for C 2 6H2*FN2CU: 69.01% C 6.46% H 
6.19% N. 
Found: 68.77% C 6.43% H 6.16% N. 

EXAMPLE 94 
N-[3-[4-(6-Fluoro- 1 ,2-ben2isoxazol-3-yl> 1-piperidinyl]- 
propyl]-6-acetyl-2-benzoxazolinone 

(A) N-(3-chloropropyl)-2-ben2oxazolinone 

To a stirred suspension of sodium hydride (7.8 g, 0.16 
mol, ether-washed) in dimethylforxnamide (75 ml) was 
added dropwise under nitrogen, 2-bcnzoxazolinone 
(20.0 g, 0.15 mol) dissolved in dimethylformamide (150 
ml). After complete addition the reaction was stirred at 35 
ambient temperature for 30 min, and then it was cooled 
to — 5" C. with an ice-acetone bath. A solution of 3- 
chloro- 1 -bromopropane (46.6 g, 0.30 mol) in dimethyl- 
formamide (50 ml) was added dropwise (temperature 
never exceeded 0* C). The reaction was allowed to 40 
reach ambient temperature and was stirred for 16 hours. 
The reaction was poured into water, and the aqueous 
mixture was extracted with ethyl acetate. The ethyl 
acetate was washed with water, dried (MgSCU), and the 
extract concentrated to afford 21.9 of a brown solid. 45 
The solid was recrystallized from toluene-hexane to 
afford N-(3-chloropropyl)-2-benzoxazolinone as large 
needles, 15.6 g, m.p.=264*-266* C. 

(B) N-(3-chloix>propyl)-6-acetyl-2-benzoxazolinone 50 

A mixture of N-(3-chloropropyl)-2-benzoxazolinone 
(8.5 g, 0.04 mol), polyphosphoric acid (100 g), and 
acetic acid (2.4 g, 2.3 ml, 0.04 mol), was stirred and 
heated at 100* C for 2 hours. The hot solution was 
poured into ice-water to deposit a yellow gum. The 55 
mixture was extracted with dichlorome thane, and insol- 
ubles were filtered. The dtehloromethane extract was 
washed with water, dried (K2CO3), and concentrated to 
afford 6.4 g of a slightly green solid. This was recrystal- 
lized from ethanol (95%) to yield N-(3-chloropropyI)-6- 60 
acetyl-2-benzoxazolinone as a brown solid, 3.5 g, 
m.p. = 100°-103 # C. 

(Q 

N-[3-[4-(6-fliK)ro-l I 2-benrisoxazol-3-yl>l-piperidinyll- 
propyl]-6-acetyl-2-benzoxazolinone 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-benzisox- 
azole (2.0 g, 0.009 mol), N-(3-chloropropyl>6-acetyl-2- 
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benzoxazolinone (2.4 g, 0.009 mol), K2CO3 (3.6 g), a 
few crystals of KI, and acetonitrile (50 ml) was stirred 
and refluxed for 13 hours. The reaction was poured into 
water, and a dark, brown solid that separated was col- 
lected to afford 3.3 g of crude product. The solid was 
chromatographed on a Waters Prep 500 HPLC. Con- 
centration of appropriate fractions afforded 2.3 g of a 
yellow solid, and recrystallization from ethyl acetate 
yielded 1.2 g (31%) of N-[3-t4-(6-fluoro-l,2-benzisox- 
azoI-3-yI>l-piperidinyl]propyl]-6-acetyl-2-benzoxazoli- 
none, m.p.=152°-I54 w C. 
ANALYSIS 

Calculated for C24H24FN3O4: 65.89% C 5.53% H 
9.61% N. 
Found: 65.67% C 5.48% H 9.52% N. 

EXAMPLE 95 

N-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l-piperidmyl]- 
propyl]phthalimide 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-benzisox- 
azole (6.44 g, 29.1 mmole), K2CO3 (6.4 g, 46 mmoles), 
N-(3-bromopropyl)phthalimide (8.4 g, 31 mmoles) in 
acetonitrile (150 ml) was heated at reflux for 3.5 nr. The 
insolubles were filtered. The solvent was removed at 
reduced pressure and the residue was purified by silica 
gel column chromatography to give N-[3-[4-(6-fluoro- 
1 ,2-benzisoxazol-3-yl)- 1 -piperidinyl]propyl]phthalimide 
as a white solid. Recrystallization from ethanol yielded 
9.8 g (83%) of off-white crystals, m.p.=129°-1300C. 
ANALYSIS 

Calculated for C23H22FN3O3: 67.89% C 5.44% H 
10.31% N. 
Found: 67.49% C 5.38% H 10.13% N. 

EXAMPLE 96 

l-(3-Aminopropyl)-4-(6-fluoro-l,2-benzisoxazol-3-yl> 
piperidine dihydrochloride 

A mixture of N-[3-[4-{6-fluoro-l,2-benzisoxazol-3-yl)- 
l-piperitoyl]propyl]phthalimide (8.5 g, 21 moles), hy- 
drazine monohydrate (1.5 g, 30 mmoles) in methanol 
(60 ml) was heated at reflux for 2 hours. At the end of 
the reaction, methanol was removed to leave a crude 
solid. To this was added water (60 ml), then the mixture 
was acidified with HC1 to pH 1. The insolubles were 
filtered with the aid of a pad of celite. The aqueous 
solution was basified with 50% NaOH, (pH 13), then 
extracted with dichloromethane. The combined dichlo- 
romethane solution was washed with brine, then dried 
to a colorless oil (4.5 g). The analytical sample (1.5 g) 
was prepared by treating the oil with HC1 in ethanol at 
0* C. The l-(3-aminopropyl)-4-(6-fluoro-l,2-benzisox- 
azol-3-yl)piperidine dihydrochloride was obtained as 
white crystals, 2.03 g, m.p.=231*-234 c C. 
ANALYSIS 

Calculated for C15H20FN3O.2HCI: 51.44% C 6.33% 
H 12.00% N. 
Found: 51.35% C 6.49% H 11.90% N. 

EXAMPLE 97 

cis-2-[3-[4-(6-Fluoro-l ,2-benzisoxazol-3-yl)- 1 - 
piperidinyl]propyl]-hexahydro-lH-isoindole-l,3-dione 
hydrochloride 

A mixture of l-(3-aminopropyl>4-(6-fluoro-l,2-ben- 
zisoxazol-3-yl)piperidine (3.01 g, 10.8 moles) and cis- 
1,2-cyclohexane-mcarboxylic anhydride (1.9 g, 12.3 
mmoles) in dry pyridine (30 ml) was heated at reflux for 
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16 hours. The dark brown solution was concentrated to l,2<yclohexanedicarboxylic anhydride (3 23 a 21 

dryne» on a rotary evaporator. The crude residue was ta pyridioe (45 ^ was heated ^ reflux for g 

purified twice by flash chromatography over a silica gel v j *1 L 7^ 

column. The pure product thus obtained weighed 2.5 g houra " At » rad ofthe reaction, pyndine was removed 

(67%). This was converted to the hydrochloride salt by 5 to dryness. The crude product was purified on a silica 

treatment with HO in ethanol (50 ml). The cis-2-[3-T4- £ el column. The material thus obtained weighed 3. 18 g 

(6-fluoro-l,2-benzisoxazol-3-yl>l-piperidinyl]propyl]- (45%) as a clear oil. This oil was dissolved in ethanol 

hexahydro-lH-isoindole-l,3-dione hydrochloride crys- (15 ml), then was treated with HC1 in ethanol (45 ml), 

tab so obtained weighed 3.0 g, m.p.=242'-24J° C. Crystallization took place upon cooling. The crystals 

for C.H^F^.HCl: 61.14% C 6.50% 10 3^355* " & "'*- MrW C 

H9.34%N. ajnaJji&is 
Found: 61.32% C 6 32% H 9 27% N Calculated for C24H30FN3O3.HCI: 62.13% C 6.73% 

H 9.06% N. 

EXAMPLE 98 15 Found: 61.79% C 6.68% H 8.92% N. 

N-[4-[4-(6-Fluoro- 1 f 2-benzisoxazol-3-yl)- 1 -piperidinyl]- 

butyl]phthalimide EXAMPLE 101 

A mixture of 6*fluoro-3-(4-piperidinyl)-l,2-benzisox- l-[4-P-[4-(6-Fluoro-l l 2-benzisoxazol-3-yl)-l- 

azole (5.5 g, 25 mole), 4-bromobutylphthalimide (8.0 g, mperid4nyl]propyl]tmo]-3-methoxyphenyl]ethanone 
28.3 moles, 1.13 eq), K2CO3 (4.55 g, 32 mmoles) in ace- 20 

tonitrile (100 ml) was heated at reflux for 3 hr. At the t rj M ^ „ VV . , 

end ofthe reaction, the mixture was filtered The insolu- l-[4-[(3-chloropropyl)t^o]-3>methoxyphenyl]ethanone 

bles were washed with dichloromethane (200 ml). The a mixture of K4-thio-3-methoxyphenyl)ethanone 

organic solution was concentrated gradually to allow (10 .o g, 0.0549 mol), potassium carbonate (9.0 e, 0.0651 

crystallization. The crude crystals (5.9 r) were col- 25 « j ^ n T « 

lc£d. The mother liquor ^^LSd^o!^ ™ l) > ^ f «*£* < 10 ° stocd * reflux under 

(5.5 g). Purification was by flash chromatography over mtrogen for 30 ^ was cooled to 

a silica gel column. The product (3.8 g) thus purified temperature and a solution of l-bromo-3- 

was recrystallized from ethanol (70 ml) to give 2.48 g of chloropropane (6.5 ml, 9.5 g, 0.0604 mol) dissolved in 

N«[4-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yI> 1-piperidinyl]- 30 acetone (25 ml) was dripped into the reaction. After 

butyl]phthalimide as white crystals, m.p. = 144M46" C. complete addition, the reaction was heated to reflux and 

^^Y 818 stirred under nitrogen for 17 hours. After the reaction 

9 SS^F* C24H24FN3 ° 3: 6839% C 5 J4% H was carried to substantial completion, the reaction mix- 

' Found:' 68.34% C 5.74% H 9.84% N. 35 ™» ™ d * e resultin « fflter «* e was 

washed with acetone. The filtrate was concentrated to 
EXAMPLE 99 provide an amber oil. A small sample was solidified by 

H4-Anmiobutyl)^6-fluoiTHl,2-benzisoxazol-3- trituration with hot cyclohexane to provide l-[4-[(3- 

yljpiperidine dftydrochloride chloropropyl)thio]-3-methoxyphenyl]ethanone as a yel- 

A mixture of N-[4-[4-(6-fluoro-l,2-benzisoxazol-3.yl) 40 low soM > 117 * m P' 5V ' 5y C 
piperidmyl]butyllphthalimide (6.9 g, 16.4 mmoles) and 

of the reaction, methanol was removed to leave a crude 45 P^^JPropyy^ol^-methoxyphenyllethanone 
solid. This was dissolved in water and acidified with A mixture of 6-fluoro-3<4-piperidmyl)-l,2-beii2isox- 
HC1 to pH 2. The insolubles were filtered. The aqueous azol (3.0 g, 0.0136 mol), l-[4-[(3^chloropropyl)thio].3- 

£2? ^ ITS* ^ 50% ^ a °, H \r 1 ^u"" methoxyphenyljethanone (3.5 g, 0.0136 moi), K 2 C0 3 

tracted with dichloromethane. The dichloromethane nXa a ni** J«i\ vt nnn \ a ™ ™Vmn *t 

solution was washed with water and brine, and then „ (2 ' 3 g *.°*°! 66 mC * H (200 mg > < 100 

dried over MgSO* The solvent was removed to a col- was stUTcd at refiux nitrogen for 7.5 hours and 

orless oil: 4.48 . This oil was treated with 2.5 equivalents ****** was left at ambient temperature for 65 hours. The 

of HO in ethanol. The solid was collected. Recrystalli- reaction was poured into water and the aqueous mixture 

zation from ethanol (65 ml) and methanol (20 ml) gave was extracted with ethyl acetate. The ethyl acetate 

2.0 of 1 -(4-aminobutyl>4-(6-fluoro- 1 ,2-benzisoxazol-3- 5J extract was washed twice with water, once with brine 

yl)piperidine dihydrochloride as white crystals, and dried over MgS04. The solvent was removed in 

^Al^IiS ° VaCU ° to affoid 6,8 g of a ^ l t^ 0 ** ^ The sample 

Calculated for CwH^MHCl: 52.75% C 6.64% W J* b V ^ chromatography. Concentration 

H 1 1.53% N. of appropriate fractions yielded 3.0 g. Recrystalhzation 

Found: 52.37% C 6.59% H 11.07% N. 60 6:0111 c^ 01 provided 2.4 g (41%) of l-[4-[3-[4-(6- 

fluoro-l,2-benzisoxazol-3-yl>l-piperidinyl]propyl]thi- 
EXAMPLE 100 o]-3-methoxyphenyl]ethanone as a beige solid, 

cis-2-[4-[4<6-Fluorc)-l,2-benzisoxazol-3-yl)-l- m.p.=93*-95* C. 

piperidmyrjbutyl]-hexahy 6$ ANALYSIS 

hydrochloride Calculated for C24H27FN2O3S: 65.14% C 6.15% H 

A mixture of 1 <4-aminobutyl)-4-(6-fluoro- 1 ,2-ben- 6.33% N. 
zisoxazol-3-yl)piperidine (4.7 g, 16.1 mmoles) and cis- Found: 64.66% C 6.17% H 6.26% N. 
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EXAMPLE 102 

4^6-HuorcKl>bcnzisoxazol-3-yl>l-[4-(2'-methxoy- 
phenyl)]butylpipcridinc maleate 

(A) 2-(4-bromobutyI]anisole 

2-Bromoanisole (2.0 g, 1.07 mmol) in tctrahydrofuran 
(20 ml) was cooled to —78* C. under nitrogen and 
secondary butyllithium (1.3M, 10 ml, 1.3 eq) was 
charged into the resulting solution for two hours. The 
solution was quenched with 1 ,4-dibromobutane (3.2 g) 
and allowed to stir at ambient temperature overnight. 
The mixture was diluted with ethyl acetate, washed 
with water and brine, and concentrated to an oil. Fol- 
lowing chromatography on a Si0 2 column, 2.4 g of 9X0)6 ( 5A & 24 5 K 2 CX>3 (4.2 g, 30 mmoles), 

obtained 4-(4-bromobutyl>l-(l,3Klithian*2-yl)ethylbenzene 



10 



water and brine. The organic solution was then dried 
(NaiS04) and concentrated to an oil. The crude prod- 
uct was purified by flash chromatography over silica 
gel column. The 4-(4-bromobutyl>Hl f 3-dithian-2- 
yl)ethylbenzene thus purified was a light oil, 22.3 g. 
ANALYSIS 
Calculated for Ci5H 2 iBrS 2 : 52.17% C 6.13% H. 
Found: 52.60% C 6.25% H. 

(C) 

t-[4^1,3-dithian-2-yl)ethyl]phenyl-4-(6-fluoro-l,2-ben- 
zisoxazol-3-yl]butylpiperidine 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-benzisox- 



2-(4-bromobutyl)anisole were obtained. 

(B) 

4-{6-fluoro- 1 ,2-benzisoxazol-3-yl)-l -(2-methoxy- 
phenyl]butylpiperidine maleate 

A mixture of 6-fluonv3-(4-mperidinyl)-l^-benzisox- 
azole (136 g, 10.7 mole), K2CO3 (2 g, 14,5 mmoles) and 
2^4^romobutyl)anisole (2.4 g, 10 moles) in acetonitrile 
(100 ml) was heated at reflux for 2.5 nr. At the end of 
reaction, the solvent was removed. The residue was 
extracted into dichloromethane (200 ml) and filtered. 
The dichloromethane solution was concentrated. The 
crude oil obtained was purified on a flash chromatogra- 
phy column. The material thus purified was a light 
yellow oil (2.73 g f 53%). This oil was dissolved in etha- 
nol and treated with maleic acid (607 mg, 1.0 eq) in 
ethanol. The 4-(6-fluoro-l^-benzisoxa2ol-3-yl)-l-(2'- 
methoxyphenyl)butylpiperidine maleate crystals 
formed on concentration and subsequent cooling to 0° 
C. These were collected and dried to yield 2.05 g, 
m.p.=132M33 - C. 
ANALYSIS 

Calculated for C23H27FN2O2.C4H4O4: 65.05% C 
6.27% H 5.62% N. 
Found: 65.25% C 6,30% H 5.70% N. 

EXAMPLE 103 

l-[4-[4-[l-(l,3-Dithian-2-y^ 

fluorchl,2-benzisoxazol-3-yl)piperidine 

(A) 4-bromo-l-[l,3-dithian-2-yI)ethylbenzene 

To the compound p-bromoacetophenone (36.85 g, 
0.185 mol) in trichloromethane (300 ml) was added 
1,3-propanedithiol (25 g, 0.23 mol) and boron trifluoride 
etherate (3 ml). The resulting mixture was stirred at 
room temperature for 48 hours. The mixture was di- 
luted with dichloromethane (500 ml), washed twice 
with 10% sodium hydroxide (200 ml), water, and brine, 
and then dried (Na 2 S04). The product was concen- 
trated to an oiL A portion was stirred with ether (100 
ml) and a crystalline product was formed. The crystal- 
line product was recovered by filtration and purified by 
recrystallizatkm to yield 4-bromo- 1-(1, 3-dithian-2- 
yl)ethylbenzene. 

(B) M4-bromobutyl]-l-[l,3-dithian-2-yl)ethylbenzene 

A solution of 4-bromo- 1 -( 1 ,3-dithian-2-yl)ethylben- 
zene (27.2 g, 94 moles) in tetrahydroruran (200 ml) was 
charged with scc-butyllithium (99 ml, 1.3M in cyclo- 
hexane, 0.13 mole) drop wise at —78* C. under nitrogen. 
The mixture was stirred at ambient temperature for 1.5 
hours, and then quenched with 1 ,4-dibromobutane (42 
g, 0.2 mole). After being stirred for 3 hours, the mixture 
was poured into ethyl acetate, and then washed with 
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(8.5 

g, 24.6 mmoles) in acetonitrile (200 ml) was heated at 
reflux for 2.5 hours. At the end of the reaction, the 
mixture was filtered and the solvent was concentrated. 
The crude (13 g) was purified by flash chromatography 
over a silica gel column. The material thus purified (8.67 
g; 72%) was recrystallized from ethanol (50 ml) and 
hexane (100 ml) to afford 6.6 g of l-[4-(l,3-dithian-2- 
yl)ethyl]phenyl-4-(6-fluoro-l l 2-benzisoxa2ol-3-yl)butyl- 
piperidine as light yellow crystals, m.p.= 108M10 0 C. 
ANALYSIS 
Calculated for: 66.91% C 6.86% H 5.78% N. 
Found: 66.72% C 6.76% H 5.71% N. 

EXAMPLE 104 

1 -[4-(4'-Acetophenyl)butyl]-4-(6-fluoro- 1 ,2-benzisox- 
azol-3-yl)piperidine 

A solution of l-[4-(l,3-dithian-2-yl)ethylphenyl]bu- 
ryl-4-(6-fluoro-l J 2-benzisoxazol-3-yl)piperidine (5.6 g, 
11.6 mmoles), water (5 ml), and methanol (30 ml), in 
acetone (50 ml), was treated with mercury (II) perchlo- 
rate trihydrate (5 g F 1.1 eq.) at room temperature. After 
30 minutes, the reaction was completed. The solids 
were filtered, and the solvent was removed on a rotary 
evaporator. The crude product was dissolved in ethyl 
acetate (500 ml) and washed with water, brine, then 
dried over Na2SO^ The solvent was removed to give a 
crude oil. The purification was by flash chromatogra- 
phy over a silica gel column. The oil thus obtained (2.67 
g, 50%) was combined with 1. 1 g of oil prepared in the 
same fashion. Crystallization from ethanol (10 ml) and 
hexane (20 ml) yielded l-[4-(4'-acetophenyl)butyl]-4-(6- 
fluoro- 1 ,2-benzisoxazol-3-yl)piperidine as off-white 
crystals, 2.32 g, m.p.=85*-86* C. 
ANALYSIS 

Calculated for C24H27FN2O2: 73.07% C 6.90% H 
7.10% N. . 
Found: 72.68% C 7.05% H 7.09% N. 



EXAMPLE 105 

l-[4-[3-[4<6-Fluorc-l,2-benzisoxazol-3-yl>l- 
piperidlnyl]propylaniino]-3-methoxyphenyl]ethanone 

To a stirred suspension of sodium hydride (0.37 g, 
60 0.007 mol of a 50% oil dispersion) in dimethylformam- 
ide (20 ml) was added, dropwise, l-[4-[3-[4-(6-fluoro- 
l,2-benzisoxazol-3-yl)-l-piperidmyl]propylamino]-3hy- 
droxyphenyl]ethanone (2.9 g, 0.007 mol) dissolved in 
dimethylfonnamide (25 ml). The reaction was stirred at 
65 ambient temperature for 15 minutes, and then it was 
cooled with an ice bath to about 5" C, whereupon 
methyl iodide (1.0 g, 0.007 mol) in dimethylfonnamide 
(1 ml) was added dropwise. The reaction was stirred at 
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ambient temperature for 30 min, and then water was hours. The reaction mixture was concentrated to re- 
added. The resulting aqueous mixture was extracted move ethanol, poured into water (500 ml), and ex- 
with ethyl acetate, the extract washed with water, dried tracted with dichloromethane (500 ml). This was fol- 
(MgSO«), and the solvent was concentrated to afford lowed by washing with water, brine, and drying over 
4.9 g of a brown oil, which solidified on standing. The 5 magnesium sulfate. The product was concentrated to an 
solid was flash chromatographed on silica gel The oil and purified by column chromatography to yield 12 
appropriate fractions were concentrated to yield 2.7 g g of (2,4-difluorophenyl)[l-(phenylmethyl)-3-pyr- 
of product as a yellow solid. Recrystallization from rolidinyljmethanone oxime. 
toluene-hexane yielded 2.0 g (67%) of analytically pure 

l-[4-[3-[4^6-fluoro-l,2-ben2isoxazol-3-yl>l- io (B) 

piperi6^yl]propylamino]-3-methoxyphenyl]ethanone 6-fluoro-3-[ l-(phenylmethyl>3-pyrrolidinyl]-l ,2-ben- 

as a yellow solid, m.p.~96°-98* C. zisoxazole fumarate 

ANALYSIS A mixture of (2,4KlifluorophenyI)[l-(phenylmethyl- 

Calculated for C24H2SFN3O3: 67.75% C 6.63% H 3 -pyrroUdinyl]methanone oxime (10.8 & 34.2 inmoles), 

SiS-' fi7 9W rfiWHQ rat K 15 P 0 ** 85 *™ ^oxide (10 g), water (100 ml), and ethanol 

Found. 67.93% C 6.72% H 9.80% N. (100 ^ was heated at reflux for 2 hr. A t the end of the 

EXAMPLE 106 reaction, the solution was cooled and ethanol was re- 

rolidmyl]methanone oxalate 20 dichloromethane (500 ml). The organic solution was 

In a 1 1 round bottom flask, a solution of ethyl-N-ben- washed with brine and dried over anhydrous MgSO^ 

zyl-3-pyrrolidine carboxylate (21,8 g, 11.7 mmoles) in The solution was concentrated to an oil (9.8 g). The 

140 ml of 6N HC1 was heated at reflux for 2.5 hours. crude product was purified by flash chromatography 

The solution was cooled and the solvent was removed over a silica gel column. The product thus obtained 

to dryness with a vacuum pump. The residue was then 25 weighed 4.46 g (44%) as a light yellow oil. The oily 

treated with thionyl chloride (100 ml) for 16 hours at product was dissolved in ethanol, and then treated with 

room temperature. After the reaction, the excess thio- a solution of fumaric acid (1.73 g, 1.0 eq) in ethanol. 

nyl chloride was vacuum stripped to dryness (60* C, 4 Crystallization took place slowly with the addition of 

hrs). To the residue in the flask was added 1,3-difluoro- isopropyl ether. Recrystallization from ethanol (15 ml) 

benzene (30 g, 26 mmoles) followed by aluminum chlo- 30 g ave 4 5 g Q f 6-fluoro-3-[l-(phenylmethyl>3-pyr- 

ride (25 g, 18.7 mmoles) in portions at room tempera- rohdmyl]-l,2-benzisoxazole fumarate as white crystals, 

ture. When the mixture turned homogeneous (in about m.p.=142M44' C. 

10 minutes) it was then heated at 55* C. for 1 hour. After ANALYSIS 

the reaction was complete, excess 1,3-difluorobenzene Calculated for C22H21FN2O5: 64.07% C 5.13% H 

was removed under reduced pressure. The residue was 35 6.81% N. 

partitioned between ice/water and dichloromethane Found* 64 11% C 5 05% H 6 89% N 
(700 ml) and basified with 50% NaOH solution to pH 

10. The dichloromethane solution was washed with EXAMPLE 108 

water and brine, then dried over anhydrous MgSO* (E>l-t4-[(4-bromo-2-butenyl)oxy]-3.methoxyphenyl- 

The solvent was stripped and the crude oil (31 g) was 40 ] e thanone 

purified by flash chromatography over a silica gel col- A mixture of 4-hydroxy-3-methoxyacetophenone (10 

umn The pure product thus obtained weighed 26 g g , 59 moles)j K2CO3 (10 g, L2 q) and l,4-dibromo-2- 

(74%) as a yellow oil ^ analytical sample was pre- butene (>95% ^ Aldrich, 18 g, 1.2 eq) in acetone 

pared by dissolving 4.2 .ofthe oil methanol and treating (500 ml) was heated at 55* C. for 3 hr. At the end of the 

with an ethanol solution of oxahc acid (133 g, 14.8 45 rcaction , ±e was ^^^^ ^ 

mmoles). To the mixture was added ether dropwise to product was extracted into dichloromethane (750 ml) 

cause crystallization. Re^slallization from ethanol ^ ^ were mtered; ^ ^ was 

and ether gave 163 g of (2,4^uorophenyl)[l-( P henyl- concentrated again to an oil. Purification on a silica gel 

metlryl>3-pyrrol^ oxalate as white commn (SiQ2> 100 & dutod ^ dicMoroaethane) 

^atyS?'" 7 ' 25 « < 40% > of white Recrystallization 

n 1 +Z* e 11 ™^ £MOW * 0 <m TT from ether gave analytically pure (E>l-[4-[(4-bromo-2- 
3J8%N^ C20Hi 9 FNO 5 : 61.38% C 4.89% H butenyl)oxy]^ (3.91 g), 

Found: 61.16% C 4.80% H 3.60% N. ^ALYSIS C 

EXAMPLE 107 55 Calculated for C13H15B1O3: 52.19% C 5.50% H. 

6-nuoro-Hl-phenylme^ FOXm& ' 52 * 12% C 4 94% tt 

zisoxazole fumarate EXAMPLE 109 

(A) ^ 4-(3-Chloropropoxy)-3-methoxybenzaldehyde 

(^uorophenyO^y^S-pyxrolidiny,]- ^tureofv^ (30.4 g. 0.2 m ol),K 2 CO, (27.6 «, 

and acetone (150 ml) was stirred and refluxed for 0.5 
To the compound (2,4-difluorophenyl) [ 1 -{phenylme- hours. Heating was removed and l-bromo-3-chloropro- 
thyl>3-pynoHdinyl]methanone (22 g) in 95% ethanol pane (40.8 g, 0.26 mol) in acetone was added dropwise. 
(350 ml) and water (100 ml) was added NH 2 OH.HCl 65 The reaction was stirred and refluxed for 16 hours, and 
(10.1 g) and ammonium acetate (12.7 g, 2.1 eq). The then it was poured into water. The aqueous mixture was 
resulting mixture was refluxed for 3.5 hours. The mix- extracted with diethyl ether, the extract was dried 
ture was then allowed to stir at room temperature for 24 (MgSQ 4 ), and the solution , was concentrated to afford 
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an oil, which upon evacuation solidified to a white solid 
(50.2 g). An 8.0 g sample was flash chromatographed on 
silica gel with 50% ethyl acetate-hexane as eluent. Con- 
centration of appropriate fractions gave 2.7 g (37%) of 
4-(3-chloropropoxy)-3-methoxybenzaldehyde as as 
white solid m.p.=53*-55* C. 
ANALYSIS 

Calculated for CnHi 3 a0 3 : 57.78% C 5.73% H. 

Found: 57.21% C 5.52% H. 

EXAMPLE 110 10 

6-Fluoro-3-(3-pyrrolidinyl)- 1 ,2-benzisoxazole 
hydrochloride 

A xnixture of 3-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
pyrrolidinylcarboxylic acid ethenyl ester (5.1 g, 18.4 15 
mmol, hydrochloric acid (5 ml), and isopropyl alcohol 
(50 ml) was heated at reflux for 3.5 nr. At the end of the 
reaction, the solvent was reduced to about 30 ml on a 
rotary evaporator and the mixture was cooled to 0* C. 
for 2 hr. The crystals were collected by filtration and 20 
rinsed with cold isopropyl alcohol. The 6-fluoro-3-(3- 
pyrrohdmyl>l,2-benzisoxazole hydrochloride product 
weighed 3.09 g (69%) f m.p.=225'-227' C. 
ANALYSIS 

Calculated for CnHnFN^.HCl: 54.44% C 4.99% 25 
HI 1.54% N. 
Found: 54.35% C 4.99% H 11.38% N. 

EXAMPLE 111 

l_[4-[3-[4K6-Huoi^l,24)enzisoxazol-3-yl)-l- 30 
piperidinyl]propylanaino]-3-hydroxyphenyl]ethanone 

A mixture of N-[3-[4^6-fluoro-l,2-benzisoxazol-3-yr> 
1 -piperidinyl] propyl-6-acetyl-2-benzoxazolinone (6.0 g, 
0.014 mol) and 10% aqueous sodium hydroxide (50 ml) 35 
was stirred and refluxed for 40 minutes. Water was 
added and the reaction was made acidic with 5% hy- 
drochloric acid. Saturated NajCOs was added until 
effervescence ceased. The aqueous mixture was ex- 



tracted with dichloromethane. The dichloromethane 
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extract was washed (water), dried (K2CO3) and concen- 
trated to afford 2.6 g of a tacky solid. The crude solid 
was treated with saturated NaHCC>3, and extracted into 
dichloromethane The dichloromethane was washed 
(brine and then water), and dried (MgSCU) yield. The 45 
organic extract was then concentrated to 14 g of a 
brown solid, which was combined with another sample 
to yield 5.0 g. This sample was flash chromatographed 
on silica. A small sample (0.25 g) was recrystallized 
from toluene to yield H4-[3-[4-(6-fluoro-l,2-benzisox- ^ 
azol-3-yl)-l-piperkiinyl]propylamino]-3-hydroxy- 
phenyl]ethanone as a brownish solid, 0. 1 5 g, 
m.p.=150M52°C. 
ANALYSIS 

Calculated for C23H26FN3O3: 6X14% C 6,37% H 
10.21% N. 
Found: 67.54% C 6.58% H 9.95% N. 

EXAMPLE 112 

H3-Aoetylammo^-[3-chloropropoxy)phenyl]ethanone ^ 

A stirred mixture of l-[3-acetylamino-4-hydroxy- 
phenyl]ethanone (7.7 g f 0.04 mol), K2CO3 (5.7 g), 3- 
chloro- 1 -bromopropane (8.9 g, 0,056 mol), and acetone 
(100 ml) was refluxed for 16 hours. The reaction was 
allowed to cool to ambient temperature, and filtered. 65 
Concentration of the filtrate yielded 8.5 g of a white 
solid. The solid was recrystallized from toluene and 
then from ethanol to afford 6.5 g of an off-white solid. 
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A 3.3 g sample of this material was flash chromato- 
graphed on silica gel. Concentration of the appropriate 
fractions afforded 2.8 g of a white solid. The solid was 
recrystallized from toluene and then from ethanol- 
water to yield 2.2 g (51%) of l-[3-acetylamino-4-(3- 
chloropropoxy)phenyl] ethanone as a white solid, 
m.p.= 124M26* C. 
ANALYSIS 

Calculated for C13H16CINO3: 57.89% C 5.98% H 
5.19% N. 

Found: 57.08% C 5.85% H 5.13% N. 

EXAMPLE 113 

N-[2-(3-hydroxypropoxy)phenyl]acetamide 

A stirred mixture of 2-hydroxyphenylacetamide (10.0 
g, 0.066 mol), K2CO3 (6.9 g), 3-bromopropanol (12.8 g, 
0.012 mol), and acetone (250 ml) was refluxed for 16 
hours. The reaction mixture was allowed to cool, and 
then it was filtered. The filtrate was concentrated to 
yield 19.0 g of a thick, broom oil. The oil was distilled 
with a Kugelrohr apparatus and 11.2 g (82%) of a vis- 
cous, orange oil was collected. The oil sohdified upon 
standing. An analytical sample was obtained by recrys- 
tallization from ethyl acetate to afford the alcohol as an 
off-white solid m.p.=78'-80° C. 
ANALYSIS 

Calculated for C11H15NO3: 63.14% C 7.23% H 
6.69% N. 

Found: 63.10% C 7.32% H 6.64% N. 

EXAMPLE 114 

4-[4-(6-Fluoro- 1 ,2-benzisoxazol-3-yl)- l-piperidinyl]bu- 
tyl bromide 

A mixture of 6-fluoi^3-(4-pirieridinyl)-l,2-benzisox- 
azole (12 in, 55 mmol), K2CO3 (13 m) and 1,4- 
dibromobutane (20 m, 9.3 mmol, 1.7 eq) in acetonitrile 
(300 ml) was stirred at room temperature overnight. 
The inorganic material was filtered. The solution was 
concentrated to -80 ml, when crystals crashed out The 
product was filtered to yield 14. 1 6 m (73%), 
m.p.=243 0 -245° C 
ANALYSIS 

Calculated for Ci6H2oBrFN 2 0: 54.09% C 5.67% H 
7.89% N. 

Found: 54.13% C 5.52% H 7.83% N. 

EXAMPLE 115 

2-[4-(6-Fluoro- 1 ,2-benzisoxazol-3-yl)- 1 -piperindinyl- 
]ethyl acetate fumarate 

A mixture of 6-fluoro-3^4-pirKridmyl)-l,2-benzisox- 
azole (3.0 gm, 13.6 mmol), K2CO3 (3.5 m, 25 mmol), 
2-bromoethyl acetate (4 gm, 26.5 mmol) in acetonitrile 
(50 ml) was heated at reflux for 4 hr. After cooling to 
room temperature, the inorganic salts were filtered and 
washed with DCM (dichloromethane 50 ml). The or- 
ganic solvent was removed on a rotary evaporator to 
give an oil. The oily product was purified on a flash 
chromatography column (60 gm of SiOi; eluted with 
MeOH 2% -4% in DCM). The pure product thus ob- 
tained weighed 4.43 gm. This oil was dissolved in etha- 
nol and treated with a solution of fumaric acid (1.2 gm) 
in ethanol. The salt crystallized out at room tempera- 
ture to yield 3.44 gm (57%), m.p.=154°-l 55° C 
ANALYSIS 

Calculated for C16H19FN2O3.C4H4O4: 56.86% C 
5.49% H 5.63% N. 
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Found: 56.75% C 5.41% H 6.54% N. ganic salt was washed with DCM (50 ml). The organic 

EXAMPLE 116 solvent was removed. The residue was purified on a 

vr r— i* (s tji , ~ - i , ,x , . ... flash chromatography column (packed with Sorbsil 

N-[2-[4<6^uoro-l,24>ei^ C30 silica gel, 100 gm, eiuted with DCM, 1 liter, in- 

]ethyl]morpholine 5 creasing methanol from 2 to 4%, 2.51). The material 

A mixture of 6-fluoro-H^piperidinyl>l,2-benzisox- tnus purified weighed 12.92 gm (89%). A small sample 

azole (3.0 gm, 13.6 mmol), 2-chloroethyl morpholine (1-67 gm) was dissolved in ethanol and treated with 1 

hydrochloride (4.46 gm, 29.7 mmol) and K2CO3 (7.3 equivalent of fumaric acid (580 mg) in ethanol to yield 

gm, 2.2 eq) in acetonitrile (60 ml) was heated at reflux white crystals: 1.8 gm, m.p. » 142M43' C 

for 24 nr. The crude mixture was diluted with DCM 10 ANALYSIS 

and filtered. The solvent was concentrated to an oil Calculated for C18H23FN2O3.C4H4O4: 58.66% C 

(~7.1 gm). Purification on a silica gel column (55 gm, 6.04% H 6.22% N. 

SiC>2, eiuted with MeOHJDCM) yielded a solid product Found: 58.56% C 6.02% H 6.13% N. 

weighing 4 gm. Recrystallization from hot ethanol 

yielded 2.1 gm (48%), m.p. 131'-132° C. " EXAMPLE 120 

ANALYSIS 4-[4-(6-Fluoro-l,2-benzisoxazol-3-yl>l-piperidinyl]- 

Calculated for C18H24FN3O2: 64.84% C 7.26% H butanol fumarate 

12.60% N. A mixture of 4-[4<6-fluoro- l,2-benzisoxazol-3-yl> 1- 

Found: 64.80% C 7.09% H 12.77% N. piperidin y l]butyl acetate (11.5 gm, 34.4 mmol), 15% 

EXAMPLE 117 NaOH (100 ml) and ethanol (100 ml) was heated at 

vr ta /£. i7i** lou • 1 <• ix , • • J . • reflux for 4 hrs. After cooling to room temperature, the 

N-[2.[4.(6-Fluoro-l .^be^x^lO-y^l-pir^dmyU base was neutralized with HC1 to pH=7. TV solution 

Jethyljphtnahmide was concentrated down to a small volume ml), then 

A mixture of 6-fluoro-3^4-piperidmyl>l,2-benzisox- - 5 extracted with DCM. The DCM solution was washed 

azole (5 15 gm 23 4 mmol) K2CO3 (4.2 gm, 30.4 mmol) with brine and dried over MgSO* The solvent was 

and 2-bromoethyl phthalimide (7.13 gm, 28 mmol) in concentrated to give ~ 10 gm of crude oil. Purification 

acetonitrile (250 ml) was heated at reflux for 3.5 nr. The by flash chromatography (Sorbsil C-30, 100 gm, eiuted 

solids and solvent were removed. The residue was puri- with MeOHiDCM, 3 liters) yielded 9.8 gm of white 

fied by flash chromatography (SiCh, 1 10 m, eiuted with 3 solid. The sample for testing was prepared by treatment 

2-4% CH 3 OH:DCM). The product thus obtained of the free base (2.0 gm) wth fumaric acid (780 mg. 1.0 

weighed 7.8 gm (84%). Part of the material was recrys- eq) in ethanol The crystals were collected and dried: 

tallized to give 2.35 gm of off white crystals, 1.5 gm, m.p.=13r-132* C 

m.p. — 148M49* C. ANALYSIS 

ANALYSIS 35 Calculated for C16H21FN2O2.C4H4O4: 58.82% C 

Calculated for C22H20FN3O3: 67.17% C 5.12% H 35 H 6M% N * 



10.68% N. 
Found: 67.01% C 5.20% H 10.76% N 



Found: 58.81% C 6.37% H 6.66% N. 

EXAMPLE 121 



EXAMPLE 118 

2-[4<6-Huoro-l,2-^^ 40 HH ^ M £^^ 

]ethyl methyl ether fumarate tyl decanoate fumarate 

A mixture of 6-fluoro-H4-pir^ridmyl>l,2-benzisox. , T ° m ^°^f 4-[^fluoro^ 

azole (3.75 gm, 17 n^oO K 2 C^(T^ 21.7 mmol), - 1 ^?5 dl ^^ tne ^ yl f m - 
bromoethyl^hyl ether (2.84 gmT^O^olXin acet^ 45 ™ ( '° ^ ^ nimol) in SJ^^ decanoy cnl °" 

nitrile (150 ml) was heated at reflux for 3.5 hr. The nde (L7 ^'i* 9 dropwise at room 

reaction was cooled. The inorganics were filtered and temperature. The mixture was stirred for 1 hr., then 

rinsed with DCM. The organic solution was concen- was concentrated to a crude solid. The solid was ex- 

trated down to an oil (7 gm). Purification on a flash tracted into ethyl acetate, and the insoluble salts were 

chromatography column (SiC>2, 45 gm; eiuted with 50 ^ tere ^* Tnc solvents were removed. The crude prod- 

methanol/DCM) gave a light yellow oil as product (4 uct Purified by flash chromatography (Sorbsil 

gm, 87%). This oil was dissolved into ethanol and C-30, 30 in, eiuted -with a mixture of MeOH in DCM). 

treated with a solution of fumaric acid (1.67 gm) in The oil thus obtained (2.5 gm, 81%) was converted to a 

ethanol (20 ml). White crystals (5.15 gm) were col- fumarate salt with fumaric acid (650 mg), 1.0 eq) in 

lected, m.p.=157°-158* C. ethanol. Crystals were collected: 1.48 gm, 

ANALYSIS 35 m.p. = 109M 10* C 

Calculated for C15H19FN2O2.C4H4O4: 57.86% C ANALYSIS 
5.88% H 7.10% N. Calculated for C26H39FN2O3.C4H4O4: 64.04% C 

Found: 57.53% C 5.94% H 6.94% N. 7.70% H 4.98% N. 

EXAMPLE 119 60 Found: 64.30% C 7.86% H 4.78% N. 

4-[4-(6-Fluoro- 1 ,2>benzisoxazol-3-yl)- 1 -piperidinyl]bu- EXAMPLE 122 

tyl acetate fumarate H^^Fluoro-U-rjeiizisoxazol-^^ 
A mixture of 6-fluorcn3K4-piperidinyl>l,2-benzisox- P? 1 de «uioate fumarate 

azole (9.5 gm, 41 mmol), K2CO3 (7.2 gm, 51 mmol), and 65 To a solution H^-(6-fluoro-l,2-benzisoxazol-3-yl>l- 

4-bromobutyl acetate (10 gm, 51 mmol) in acetonitrile piperidinyl]propanol (1.81 gm, 6.5 mmol) triethylamine 

(200 ml) was heated at reflux for 3 J nr. At the end of the (0.9 gm, 9.0 mmol) in DCM (45 ml) was added decanoyl 

reaction, the solution was cooled and filtered. The inor- chloride (1.5 gm, 7.8 mmol) dropwise at room tempera- 
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ture. The mixture was stirred for 20 minutes, then con- gel column (Sorbsil C-30, 25 gm; eluted with DCM and 

centrated down to a crude solid. The solid was ex- MeOH (1-3%) in DCM). The fractions containing the 

tracted into EtOAc (20 ml), and the insoluble salts were pure product were combined and concentrated to give 

filtered. The EtOAc was removed. The crude oil was 3.13 gm of oil. The oil was treated with a fumaric acid 

purified by fhrt cartography (Sorbsil C-30, 30 gm; 5 (L0 in) ethanol solution. The crystals were collected: 

eluted wrth MeOftDCM). The oil thus obuuned (2.54 \ M ^ (77%) 161M6r * c 

gm, 90%) was converted to a fumarate salt with fumaric ANALYSIS 

acid (670 mg) in ethanol. The crystals collected n a \™u*-A r u cw n r u n . « nor ^ 

weighed 1.61 gm, m.p.== 100M02' C £ ^ ^ CirffaFNaQs-COW^ 58.66% C 

ANALYSIS 10 6M% H 621% 

Calculated for C^FN^.CtfUO*: 63.52% C Found: 58.69% C 5.96% H 6.20% N, 

7.54% H 5.11% N. EXAMPLE 126 

Found: 63.63% C 7.74% H 5.03% N. 

2-[4-(6-Fluoro- 1 ,2-benzisoxazol-3-yl- 1 -piperidinylje- 

EXAMPLE 123 thanol hemifumarate 

N,N-Diethyl-4-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)- 1 - ^) 

piperidinyQbutyl carbamate fumarate 2-[4-<6-Huorc-l,2*^^ 

To a mixture of 4-[4^6-fluoro-l,2-benzisoxazol-3-yl>- ]ethyl acetate 

l-pir*ridinyl]butanol (1.55 gm, M_ mmol) potona 2.[^nuoro.l,2-benzisoxazol-3-yl).l-piperidinyl. 
t-butoxide (750 mg, 6.7 mmol)inTHF (100 ml), diethyl- 2° , , . . . .. ' KJ^ , ' . 

carbamyl chloride (900 mg, 6.63 mmol) was added ]ethyl acetate was prepared accordln 8 t0 EMm P le 111 
dropwisc at room temperature. The mixture was stirred (B) 

for 2 hr, then the solvent was removed. The residue was 2-[4^6-Huoro- l,2-beiizisoxazol-3-yl- 1 -piperidinyl]e- 
extracted into DCM. The DCM solution was washed thanol hemifumarate 

with brine and dried over MgSO*. The solution was 25 

concentrated. The product was purified on a flash chro- 2-[4K6-Fluoro-l,2-benzisoxazol-3.yl)-l-piperidinyl- 
matography column (Si0 2f 14 gm, eluted with 2% acetate (10.58 gm, 34.6 mmol), 15% NaOH (100 

MeOH in DCM), to yield 1.84 gm of oil. This oil was ml) and ethanol (100 ml) was heated at reflux for 4 hr. 
dissolved into ethanol (~5 ml) and treated with a solu- The solution was cooled (~5° C.) and neutralized with 
tion of fumaric acid (850 mg, 1.0 eq) in ethanol. Crystal- 30 HC1 to pH~7. The ethanol was removed under reduced 
lization was induced with a small volume of isopropyl pressure. The aqueous solution was basified with NaH- 
ether to produce 2.09 gm, m.p.=152M53* C. CO3 and extracted with DCM (2X200 ml). The DCM 

ANALYSIS solution was washed with brine and dried over MgSCU 

Calculated for C2iH3oFN303.C4H404: 59.16% C and evaporated to give a white solid: 6.88 gm (75%). A 
6.75% H 8.28% N. 35 sample (2.03 gm) was dissolved in ethanol and treated 

Found: 59.17% C 6.84% H 8.16% N. with fumaric acid (660 mg, 1.0 eq). Crystallization was 

EXAMPLE 124 induced with drops of isopropyl ether to yield off-white 

crystals: 1.43 in, m.p.=159M6P C. 
N-Methyl-4-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)- 1 - ANALYSIS 

mperidinyljbutyl carbamate fumarate 40 for c^nFNaQ^LSCaHiO*: 59.62% C 

To a mixture of 4-[4-(6-fluoro-l f 2-benzisoxazol-3-yl> 5.94% H 8.69% N. 

1- piperidinyl]butanol (1.84 gm, 6.3 mmol), K2CO3 (850 Found: 59.55% C 5.95% H 8.53% N. 
mg) in chloroform, methyl isocyanate (448 mg, 7.7 

mmol and 360 mg, 6.2 mmol) was added dropwisc in 45 EXAMPLE 127 

two portions. The mixture was filtered and concen- 2-[4-{6-Fluoro- 1 ,2-benzisoxazol-3-yl> 1 -piperidinyl- 
trated to a crude oil. Purification was done on a flash ] et hyl decanoate fumarate. 

chromatography column (Si02, 11 gm, eluted with 2% 

CH3OH in DCM) to yield a light yellow oil (2.05 gm, A mi *tvTe of 2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
93%). This oil was dissolved into ethanol and treated ^ piperidinyljethyl alcohol (1.6 gm, 5 mmol) and triethyl- 
with a solution of fumaric acid (800 mg, 1 .0 eq). Crystal- amine (800 mg, 8 mmoles) in chloroform (100 ml) was 
lization was induced with drops of isopropyl ether. treated with decanoyl chloride (1.3 gm, 7.2 mmol) drop- 
Weight: 1.36 in, m.p.=96'-98 q C. wise at room temperature. The mixture was stirred for 
ANALYSIS 4 hours. The solvent was removed to leave a crude 
Calculated for C1&H24FN3O3.C4H4O4: 56.76% C « solid. The solid was dissolved into a small amount of 
6.06% H 9.02% N. DCM (15 ml), then was filtered. The solution was con- 
Found: 56.27% C 6.03% H 8.86% N. centrated. 

fyaktpt p n< The purification was done by flash chromatography 

I2AAMri ' t U5 over a silica gel column (Sorbsil C-30, 30 gm; eluted 

2- [2-[4<6-Huoro-l,2-benzisox^ ^ with MeOH: DCM). The purified oil (2.45 gm, 95%) 

thyI]-l,3-dioxane fumarate was treated with a fumaric acid (660 mg, 1.0 eq)/e- 

A mixture of 6-fluoro-3^4-piperidinyl>l^-benzisox- thanol solution (15 ml). Crystallization was induced by 
azole (2.0 gm, 9.1 mmol), K2CO3 (1.5 gm, 10.9 mmol) adding drops of ether; yield: 1.97 gm, m.p.= 109°-110* 
and bromoethyl-l,3-dioxane (2.1 gm, 10.7 mmol) in C. 
acetonitrile (50 ml) was heated at reflux for 3 hr. At the 65 ANALYSIS 

end, the insolubles were filtered and rinsed with DCM Calculated for C24H35FN3O3.C4H4O4 62.90% C 

and the filtrate was evaporated down. The crude mix- 7.35% H 5.24% N. 

ture was purified by flash chromatography over a silica Found: 62.93% C 7.30% H 5. 14% N. 
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T7YAMPT T3 i?« fractions containing the pure product were pooled and 

* iAAJyua * fc 125 concentrated to give 2.3 gm of oil. This oil was con- 

N,N-Diethyl-2-[4-(6-fluoro-l ,2-benzisoxazol-3-yl)- 1- verted to a fumarate salt by treatment with fumaric acid 

piperidinyl]ethylcarbamate fumarate (655 mg) in ethanol. The ethanol was concentrated 

To a mixture of 2-[4-(6-fluoro-l t 2-benzisoxazol-3-yl)- 5 down a small volume and 3 volumes of isopropyl 

1 -piperidinyl]ethanol (1.6 gm, 6 mmol) and potassium ether was added. This mixture was stirred overnight to 

t-butoxtde (850 mg, 7.6 mmol) in THF (100 ml) diethyl cause crystallization. The solids were collected, 

carbamyl chloride (1.03 gm, 7.5 mmol) was added drop- weighed: 1.83 gm (60.5%), m.p. = 108M 10* C. 

wise at room temperature. The mixture was stirred for ANALYSIS 

4 nr. The reaction mixture was concentrated to a crude 10 Calculated for C24H36FN3O2.C4H4O4: 63.02% C 

solid. The solid was dissolved in DCM and purified on 7.56% H 7.87% N. 

a flash chromatography column (Sorbsil C-30, 27 gm; Found: 62.42% C 7.58% H 7.66% N. 

eluted with a MeOH: DCM mixture). The product thus 

purified as a light oil (2.2 gm, 91%) was dissolved into EXAMPLE 131 

ethanol and treated with a fumaric acid (690 mg, 1.0 15 2-[4^6-Fluoro-l,2-berizisoxazol-3-yI)-l-pipendinyl- 

eq)/ethanol solution (15 ml). Crystallization on cooling jethyl acetamide fumarate 

ANALYSIS 8 " 1 ° f Whhe CrySt8lS ' m p =133 °- 135 ' C A mixture of 2-[4<6.fluoro-l,2-benziso M zol-3-yl)-l- 

Calculated for C^^FNsOa.QIW* 57.61% C PiP^ylW 

6317 H 8 76% N jo amine (1.45 gm, 14.5 mmol) m DCM (50 ml) was treated 

' Found: 57.49% C 6.25% H 8.54% N. with dropwise addition of acetyl chloride (1.0 gm, 117 

mmol) at room temperature. The mixture was stirred 

EXAMPLE 129 for 4 hr at room temperature. The reaction mixture was 

244<6-Fluoro-U-beiizisoxi^l-3.yl>l^ir*ridinyl]e. da i ut ? d and washed with brine. The organic 

thylamine hemifumarate 25 solution was dned over MgS0 4 and concentrated to a 

crude oil. The crude oil was purified by flash chroma- 

(A) 

tography over a silica gel column (S1O2, 20 gm; eluted 

2-[4K6-fluoro-U-benzisoxazolO-yl)-l-r^peridmyl]ethyl ^ (0-2%) CH3OH in DCM). The pure product thus 

phthalimide obtained weighed 1.36 gm (46%). It was converted to a 

2-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)-l-piperidinyl- 30 fumarate salt by treatment with fumaric acid (517 mg) in 

jethyl phthalimide was prepared according to Example ethanol. Recrystallization from ethanol gave white 

117. crystals; weight: 1.53 gm, m.p.= 132M33* C. 

ANALYSIS 

o ta tc a7i 1 * ■ 1 * n 1 • "j* 11 Calculated for Q6H20FN3O2.C4H4O4: 57.00% C 

2-[4^6^Fluoro-l,2-benzisoxazol-3-yl)-lpipendinyI]e- 3$ 5 ?4% R 9 ^ % N 

thylarnine hemifumarate ' Found . ^ 05% ^ 5 g5% R 9 95% R 

A mixture of 2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- uvAwmc «* 

piperidinyl]ethyl phthalimide (4.6 in, 11.7 mmol) and EXAMPLE 132 

hydrazine monohydrate (1.17 gm, 23.4 mmol) in metha- 2-[[2-[4-(6-Fluoro-l ,2-benzisoxazol-3-yl)- 1-piperidinyl- 

nol (50 ml) was heated at reflux overnight. At the end of 40 ]ethyl]amino]ethyl acetate fumarate 

the reaction, methanol was removed to leave a crude , . . . „ rA „ - - „ , . . - 1N , 

solid. This was stirred with water (150 ml) and acidified . T^li? 1 

with HQ to pH=2. The insolubles were filtered. The PiP^yflethylamme (2.0 gm, 7.6 mmol) 1^03(1^38 

aqueous solution was basified with 50% NaOH then J» ™ol) and bromoethyl acetate (1.40 gm, 8.3 

extracted with DCM (2x 250 ml). The DCM solution 45 P™^ ^ acetomtrde (50 ml) was heated at reflux for 4 

was washed with brine and dried over MgSO* The ^ *»? JFjJ* theinsolubles were filtered off and 

solvent was removed to produce a colorless oil: 2.12 nnsed ^ DCM * ^ *° lveat was evaporated down, 

gm. This oil was treated with a solution of fumaric acid ^ crude mixture was purified by flash chromatogra- 

(935 mg, 1.0 eq) in ethanol. The salt crystallized out: P hv over a ^ column (Sorbsil C-30, 30 gm; 

0.99 gm, 203*-205° C. A second crop of 0.73 in 50 eluted with 2% CH3OH in DCM, 800 ml). The oil (1.15 

(m.p.= 198°-200° C.) was collected later. gm) thus obtained was treated with a solution of fu- 

ANALYSIS marie acid (358 mg) in ethanol Crystallization was 

Calculated for C14H18FN3O.O.5C4H4O4: 59.80% C induced by adding drops of ethyl ether, yield: 1.09 gm, 

6.27% H 13.07% N. m.p.= 116M18° C 

Found: 59.51% C 6.35% H 13.31% N. « ANALYSIS 

" Calculated for C18H24FN3O3C4H4O4; 56.77% C 

EXAMPLE 130 6.06% H 9.03% N. 

2-[4-(6-Ruorc^l,2-benzi^xazol-3-yl)-l-piperidmyl- Found: 56.32% C 5.97% H 8.94% N. 

]ethyl decanamide fumarate EXAMPLE 133 

To a mixture of 2-[4-(6-fluoro-l,2-benzisoxazol-3-yl> 60 M , . 
l-pir^dmyi]ethylainine (1.49 gm, 5.5 mmol) and tri- 1 . y , , ,v , . n 
ethylainine (1.0 gm, 10 mmol) in chloroform (50 ml) N-[2^6-fluoro-l^ 
decanoyl chloride (1.26 gin, 6.6 mmol) was added at thyl]carbamate fumarate 
room temperature. The mixture was stirred for 3 hr at A mixture of 2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- 
room temperature. The solvent was stripped down to a 65 piperidinyl]ethylamine (2.0 gm, 7.6 mmol) and triethyl- 
crude mixture. This crude mixture was purified by flash amine (1.0 gm, 10 mmol) in DCM (50 ml) was treated 
chromatography over a silica gel column (SiCh, 20 gm; with methyl chloroformate (860 mg, 9.12 mmol) drop- 
eluded with a solution of MeOH (0-3%) in DCM). The wise at room temperature. The mixture was stirred for 
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1 hr. The reaction mixture was diluted with DCM and ture was washed with brine and the layers were sepa- 
washed with brine. The organic solution was dried over rated. The organic solution was concentrated. The 
MgSO* and concentrated to a crude oil. The purifica- crude product (M gm) was purified by flash chroma- 
tion was done by ^^^graphy over aaUca gel togr h over a ^ gel column (55 ^ c . 30 
column (28 gm of Sorbsil C-30, eluted with DCM and 5 ^iLT J^u ru rfxi.n» ^ a • VTAw 7,7/ 
MeOH/DCM). The pure oil thus obtained weighed Si ™ * S2?° "?* ^ ^ 
2.34 gm. It was converted to a fumarate salt by treat- ^ °* ^ Vltd < 4 ' 5 f 1 )™* wth *™»nc 

ment with fumaric acid (840 mg, 1.0 eq) in ethanol. acld < L6 m ethanoL ^ 8011(1 was collected: 
Crystallization was induced by adding drops of isopro- weight 3.1 in, m.p.178*- 181° C. Recrystallization from 
pyl ether, yield: 2.31 gm ) m.p. = 163°-165 e C. 10 ethanol yielded 2.28 gm of white crystals, 

ANALYSIS mp= 190°- 192° C. 

Calculated for C16H20FN3O3C4H4O4: 54.92% C ANALYSIS 
5.53% H 9.61% N. Calculated for C20H24FN3O.2C4H4O4 58.22% C 

Found: 54.49% C 5.45% H 9.24% N. 6.28% H 7.27% N. 

EXAMPLE 13 4 15 Found: 58.39% C 6.36% H 7.34% N. 

Z-2^244-(6-Fluoro-l,2-benzisoxazol-3-yl>l- EXAMPLE 137 

piperidmyl]ethyl]te l^-Dmetli^^ 

atC azol-3-yl)piperidine difumarate 

A mixture of H2-^minoethyl)-4-(6-fluoro-l,2-ben- 20 A rzr - , , A . , x , „ , 

risoxazol-Syl^peridine (3.77 gi 143 mmol) and cis- * n £*f of **^H*m^^ 

l,2<yclohcxancdicarboxylic anhydride (2.82 gm, 18.2 < 3 '° 5 3-dimethylammopropyl 

mmol, L25 cq) in dry pyridine (50 ml) was heated at 65* c Nonde hydrochloride (3.4 gm, 21 mmol), K 2 C0 3 (6.2 

C. for 48 hr. The dark brown solution was concentrated ^ 45 ™oft tetrabutylammonium hydrogen sulfate 

to dryness on a rotary evaporator. The crude residue 25 (phase transfer catalyst, 1.5 gm) in acetonitrile (100 ml) 

was purified twice by flash chromatography over a water (50 ml) was heated at 60° C. overnight. The 

silica gel column (SiCh, 45 gm and 50 gm, eluted with aqueous phase was separated, and acetonitrile was re- 

DCM and 1% CH3OH in DCM). The pure product moved at reduced pressure. The residue was extracted 

thus obtained 2.35 gm (41%), was converted to the into DCM. The organic solution was washed with H 2 0 

fumarate salt by treatment with fumaric acid (660 mg) in 30 tod brine, then dried with MgSO* The solvent was 

ethanol. The crystals after two recrystallizations removed and the crude product (4.3 gm) was treated 

TS^tcT 3 / ^ ^P'^ 172 *- 173 ' C with fumaric acid (1 .58 gm, l.Oeq) in dilute ethanol. The 

^ 1 1 A", r p n ™n riTA en*™ ^ crystals were coUected (2.53 gm), m.p. = 192M94° C. 

SS^^S^N 35 Recrystallizationfromethanol^ 

' Found: «L40% C 5.55% H 7.82% N. ^^eZT C 

ANALYSIS 

EXAMPLE 135 Calculated for Q7H24FN3O2.C4H4O4: 55.86% C 

(SH+>13-[4-(6-Fluoro.l,2-ben2isoxazol-3-yl)-l. 6 00% H 7 * 82% N * 

piperidinyl]-2-methyH-propanol fumarate 40 Found: 56.11% C 5.94% H 7.86% N. 

A mixture of 4-(6-fluoro-l,2-benzisoxazol-3-yl)piperi- EXAMPLE 138 

dine (7.2 gm, 32.7 mmol), (SX+>3-bromo-2-methyl-l- n»\ / \ a m m 1 u 1 o ,x 1 

propanol (5.0 gm, 32.6 inmol), K 2 C0 3 (7.19 gm, 52 (R>(->3-[4-(6-^ 

mmol) in acetonitrile (250 ml) was heated at reflux over- 45 pipendinyl]-2.methyl-l-propanol fumarate 

night. The insolubles were filtered off. The solvent was A mixture of 4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)piperi- 

removed at reduced pressure and the crude residue was dine (14.5 gm, 65 mmol), K2CO3 (10 gm, 72 mmol). 

purified by silica gel chromatography (Si0 2 , 84 gm, (R)-(->3-bromo-2-methyl-l-propanol (10 gm, 65.3 

eluted with 21 of 1% CH3OH in DCM) to give the tetrabutylammonium hydrogen sulfate (1.27 gin, 

target compound as an off-white solid (8.83 in, 94%). A 50 phase transfer catalyst) in acetonitrile (300 ml) and H 2 0 

T*£ °f lr fi W<IS ^f^m * (5 ml) was heated at reflux for 6 hr. The mixture was 

treatment with fumaric acid (710 mg) m ethanol. Re- . , 

A iv £_ i . , * - A r 4- cooled and tne solvent was removed on rotary evaoora- 

crystallization from ethanol yielded 1.74 gm of white _ J ; , , , / . ; 

crystals, m.p = 1 19*- 12 V C C residue was extracted into methylene chloride 

ANALYSIS (DCM), and the insolubles were filtered. After concen- 

Calculated for C20H25FN2O6: 58.82% C 6.17% H 55 ^onof the extract, the crude product was purified by 
6.86% N. flash chromatography over a silica gel column (SiCh, 

Found: 58.81% C 6.24% H 6.76% N. 150 8™; clute d with DCM, 11; 2% CH3OH in DCM, 

1.61). The material thus purified weighed 17 gm (89%). 
EXAMPLE 136 ^ The sample for testing was prepared by treatment of a 

4-{6-Fluoro- 1 ,2-benzisoxazol-3-yl)- 1-[3-( 1 -piperidinyl]- sample (2.28 gm) with fumaric acid (953 mg) in ethanol. 

propyljpiperidine difumarate The crystals formed slowly upon addition of isopropyl 

A mixture of 4^6-fluoro-l,2-beiizisoxazol-3-yl)piperi- etner - These were collected and dried: weight 1.84 gm, 
dine (3.0 gm, 13.6 mmol), N<3-chloropropyl)piperidine m P- = 1 14*- 1 1 5 0 C. 
hydrochloride (4.05 gm, 20.4 mmol), K2CO3 (6 gm, 43.4 65 Elemental ANALYSIS 

mmol), tetrabutyl-ammonium hydrogen sulfate (phase Calculated for C16H21FN2O2.C4H4O4: 58.82% C 

transfer catalyst, 2.3 gm) in acetonitrile (100 ml) and 6.17% H 6.85% N. 

water (15 ml) was heated at reflux for 16 hr. The mix- Found: 58.48% C 6,08% H 6.57% N. 
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EXAMPLE 139 

3-[l-[3-[4-(l-Methoxyethyl>2-hydroxyphenoxyl]- 
propyI]-4-piperidmyl}-6-fluoro- 1,2-benzisoxazole 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-benzisox- 5 
azole (5.7 g, 26.0 mmol), 4-(3-chloropropoxy)-3- 
faydroxy-a-methylbenzenemethanol (6.0 g, 26.0 mmol), 
NaHC0 3 (2.4 g, 28.6 mmol) ( KI (200 mg) and CH 3 CN 
(150 ml) was stirred at reflux under N2 for 17 hours. A 
TLC showed a trace of the alkylating side chain, there- 10 
fore additional 6-fluoro-3-(4-piperidinyl>l,2-benzisox- 
azole (0.6 g, 2.7 mmol) and NaHC03 (0.22 g, 2.6 mmol) 
was added and the reaction was refluxed 3 hours longer. 
The cooled reaction was concentrated and the residue 
was partitioned between EtOAc and H2O. The EtOAc 15 
extract was washed with H2O then brine and after dry- 
ing with MgSO* the extract was concentrated to yield 
1 1.9 g of a beige oil. The sample was purified by prepar- 
ative HPLC (Water's Associates Prep LC/System 500 
utilizing 2 silica gel columns and eluting with 5% MeO- 20 
H— CH2CI2). Concentration of later fractions afforded 
4.2 g of 4-[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl>l- 
pipcridinyl]propoxy]-3-hydroxy-a-methylbenzeneme- 
thanol. Concentration of earlier fractions gave 4.0 g of 
a mixture of 4-[3-[4^6-fluoro-l,2-beaizisoxazol-3-yi)-l- 25 
piperidinyl]propoxy]-3-hydroxy-a-methylbenzeneme- 
thanol and 3-[ 1 -[3-[4-(l -methoxyethyl>2-hy droxy- 
phenoxy]propyl]-4-piperidinyl]-6-fluoro- 1 ,2-benzisox- 
azole (die latter was apparently formed by the reaction 
of the former with MeOH on silica gel). 30 

The mixture was dissolved in anhydrous Et2<3 (330 
ml) and anhydrous MeOH (100 ml) and ethereal HC1 
was added. After stirring 1.5 hours, anhydrous Et20 
was added and the resultant solid was collected and 
dried to yield 2.9 g of a mixture of the respective HC1 35 
salts. The solid was suspended in H2O and was basified 
with NH4OH. The aqueous mixture was extracted with 
CH2CI2 and the extract was washed with H20, dried 
with MgSCU and concentrated to yield 2.7 g of a light 
beige oil. The oil was purified by preparative HPLC 40 
(Water's Associates Prep LC/System 500 using 2 silica 
gel columns and 3% MeOH — CH2CI2 as eluent). Con- 
centration of later fractions yielded 0.5 g of 4-[3-[4-(6- 
fluoro- 1 ,2-benzisoxazol-3-yl)- 1 -piperidinyl]propoxy]-3- 
hydroxy-a-methylbenzenemethanol. Concentration of 45 
earlier fractions gave an oil that solidified upon stand- 
ing. The product was triturated with heptane and fil- 
tered to yield 1.2 g of a white powder. The compound 
was recrystallized from EtOH to provide 1 . 1 g (10%) of 
3-[l-[3-[4-(l-methoxyethyl)-2-hydroxyphenoxy]- 50 
propyl]-4-piperidinyl] -6-fluoro- 1 ,2-benzisoxazole as 
clean white crystals m.p.=98M00* C 
ANALYSIS 

Calculated for C24H29FN2O4: 67.27% C 6.82% H 
6.54% N. Found 67.18% C 6.84% H 6.54% N. 55 

EXAMPLE 140 

6-Fluoro-3-Il-[3-[(lH-indol-5-yl)oxy]propyl]-4- 
piperidinyl]-l,2-benzisoxazole 

A mixture of 6-fluoro-H^P i Pcridinyl>l,2-benzisox- 60 
azole (2.6 g, 11.8 mmol), K2CO3 (1.6 g, 11.6 mmol), KI 
(200 mg), 5-(3-chloropropoxy)indole (2.2 g, 10.5 mmol) 
and CH3CN (100 ml) was stirred at reflux under N 2 for 
18 hours. The cooled reaction was poured into H2O and 
the aqueous mixture was extracted with EtOAc. The 65 
EtOAc extract was washed 2 times with H2O, 2 times 
with brine and after drying with MgSO+the solvent was 
removed in vacuo to yield 5.1 g of a dark oil. The oil 
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was purified by preparative HPLC (Water's Associates 
Prep LC/System 500, using 2 silica gel columns and 4% 
MeOH— CH2CI2 as eluent) to afford 2.65 g (65%) of a 
beige solid. Recrystallization from ethanol gave 2.2 g 
(54%) of a beige powder, m.p.= 118°-12r C. 
ANALYSIS 

Calculated for C23H24FN3O2: 70.21% C 6.15% H 
10.68% N. 
Found: 69.80% C 6.21% H 10.78% N. 

EXAMPLE 141 

6-FluOTO-3-[l-[3-[0soquinol-5-yl)oxy]propyl]-4- 
piperidinyl]-l,2-benzisoxazole sesquifumarate 

A stirred mixture of 6-fluoro-3-(4-piperidinyI)-l,2- 
benzisoxazole (2.8 g, 0.013 mol), 5-(3-chloropropox- 
y)isoquinoline (2.8 g, 0.013 mol), K2CO3 (1.7 g) and 
CH3CN (50 ml) was refluxed for 16 h. The reaction was 
filtered and the filtrate was concentrated to an oil. The 
filter cake was treated with H2O, and the aqueous sus- 
pension was extracted with CH2CI2. The filtrate was 
also extracted with CH2CI2, and the extracts were com- 
bined, washed (H2O), dried (K2CO3) and concentrated 
to yield 5.4 g of a brown oil. The oil was purified by 
HPLC on silica gel columns, eluting with 
CH 2 Cl2/MeOH (5%), to afford 2.3 g of a yellow oil. 
The oil was dissolved in EtOAc and fumaric acid (0-66 
g, 1 eq) was added. The mixture was refluxed briefly, 
and then stirred at ambient temperature for 16 h. The 
resulting white solid was collected to afford 2.2 g of the 
fumarate salt The compound was recrystallized from 
DMF to yield 1.4 g (18.6%) of the isoquinoline as a 
sesquifumarate, m.p.=213*-215 B C. 
ANALYSIS 

Calculated for C30H30FN3O8: 62.17% C 5.22% H 
7.25% N. 
Found: 62.01% C 5.11% H 7.28% N. 

EXAMPLE 142 

6-Fluoro-3-[l-[3-[(l-H-indol-4-yl)oxy]propylJ-4- 
piperidinyl] - 1 ,2-benzisoxazole 

A mixture of 6-fluoro-3-(4-piperidinyl>l,2-benzisox- 
azole (3.5 g, 16 mmol), K2CO3 (2.2 g, 16 mmol), KI (200 
mg), 4-(3-chloropropoxy)indole (3.0 g, 14 mmol) and 
CH3CN (100 ml) was stirred at reflux under N2 for 7 
hours and then at ambient temperature for 68 hours. 
Reflux was resumed for an additional 6 hours where- 
upon a TLC revealed incomplete reaction. K2CO3 (0.5 
g, 4 mmol) was added and the reaction was stirred at 
reflux for 17 hours. The cooled reaction was poured 
into H2O and the aqueous mixture was extracted with 
EtOAc. The organic extract was washed with H2O and 
saturated NaCl and after drying over MgS04 the sol- 
vent was removed to afford 5.7 g of a beige solid. The 
product was purified by preparative HPLC (Water's 
Associates Prep LC/System 500 using 2 silica gel col- 
umns and 4% MeOH— CH2CI2 as eluent) to yield 3.4 g 
(61%) of a beige solid. Two consecutive recrystalliza- 
tions from EtOH provided 2.3 g (41%) of a white pow- 
der, m.p.-129M3r C. 
ANALYSIS 

Calculated for C23H24FN3O2: 70.21% C 6.15% H 
10.68% N. 
Found: 69.90% C 6.15% H 10.65% N. 
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EXAMPLE 143 



25 



6-Fluoro-3-[l-[3-[(6-metboxy-lH-indol-5-yl)oxy]- 
propyl}-4-piperidiny 1]- 1 ,2-benzisoxazole hcmifumarate 

A mixture of 6-fluon>-3-(4-pipcridinyl)-l^-bcnzisox- 5 
azole (3.0 g, 14 mmol) t 5-(3-chloropropoxy)-6-methox- 
yiiidolc (3.0 g, 13 mmol), K2CO3 (2.1 g, 14 mmol), KI 
(200 mg) and CH3CN (150 ml) was stirred at reflux 
under N2 for 48 hours. The cooled reaction was poured 
into H2O and the aqueous mixture was extracted with 10 
EtOAc. The EtOAc extract was washed with H2O and 
brine and was dried with MgSO*. Removal of the sol- 
vent in vacuo gave 5.6 g of a dark oil The oil was 
purified by preparative HPLC (Water's Associates Prep 
LC/System 500 using 2 silica gel columns and 2% 15 
Et2NH-EtOAc as eluent) to yield 2.5 g (47%) of a beige 
solid. Recrystallization from EtOH afforded 2.0 g of an 
off White powder. A 1.8 g (4 mmol) sample was dis- 
solved in warm EtOAc and fumaric acid (0.5 g, 4 mmol) 
was added. The reaction was stirred at ca40* C. for 30 20 
minutes and was then allowed to gradually cool to 
ambient temperature. The resultant henufumarate salt 
was collected and dried to yield 2.0 g. The product was 
recrystallized from EtOH to provide 1.5 g (25%) of a 
light beige powder m.p.-186M88* C 
ANALYSIS 

Calculated for C26H2SFN3O5: 64.84% C 5.87% H 
8.73% N 

Found: 64.22% C 5.85% H 8.55% N. 

30 

EXAMPLE 144 

l-[4-[3-[4-(6-Fluoro-l,24)eiizisothiazol-3-yl>l- 
piperidinyl]propoxy]-3-hydroiyphenyl]ethanone 

A mixture of 6-fluoro-3-(4-piperidinyl)-l,2-benziso- 35 
thiazole (2.4 g, 10.1 mmol), 1 -[4-(3-chloropropoxy)-3- 
hydroxyphenyljethanone (2.5 g, 11.1 mmol), NaHCX>3 
(0.94 g, 11.1 mmol), KI (100 mg) and CH3CN (100 ml) 
was stirred at reflux under N2 for 65 hours. The cooled 
reaction was poured into H2O and the aqueous mixture ^ 
was extracted with EtoAc. The EtoAc extract was 
washed with H2O (1 X ) and brine (3 X ) and after drying 
with MgSO* the solvent was evaporated to give 4.2 g of 
a dark solid. Three consecutive recrystallizations from 
EtOH provided 2.1 g (48%) of glittery beige crystals 
m.p.=135M37'C 
ANALYSIS 

Calculated for C23 H25 FN2O3S: 64.47% C 5.88% H 
6.54% N. 
Found: 64.44% C 5.69% H 6.29% N. 



EXAMPLE 145 

4-[3^4^6-nuoro-l^-benzisothiazol-3-yl>l- 
piperidinyl]propoxy]-3-methoxy-alpha-methylben- 
zenemethanol 



50 



55 



To a stirred solution of l-[4-[3-[4-(6-fluoro-l,2-ben- 
zisothiazol-3-yl>l-piperidinyl]propoxy]3-methoxy- 
phenyl]ethanone (4.1 g, 9.3 mmol) in 60 ml MeOH-THF 
(1:1) under N2at ambient temperature, NaBH4 (0.386 g, 
10.2 mmol) was added portionwise. After complete 60 
addition, the reaction was stirred for 3.5 hours and was 
concentrated to yield a white gum. This was triturated 
with H2O (2X) and the aqueous fraction was decanted 
away. Residual water was removed under high vacuum 
to afford 5.0 g of a white powder. The compound was 65 
taken up in boiling toluene and the insolubles were 
filtered away. Concentration of the toluene filtrate af- 
forded 3.8 g of a beige solid. Purification via preparative 



HPLC (Water's Associates prep LC/System 500, using 
2 silica gel columns and 2% Et2NH-EtoAc) provided 
2.7 g of a light beige solid. The product was recrystal- 
lized from EtoAc to afford 1.7 g (42%) of a pure white 
powder, m.p.=113M 15° C 
ANALYSIS 

Calculated for C24H29FN2O3S: 64.84% C 6.58% H 
6.30% N. 

Found: 64.85% C 6.44% H 6.19% N. 

EXAMPLE 146 

(RH->3-[4K6-Fluoro-l t 2-benzisoxazol-3-yl)-l- 
piperidmyl]-2-methyl-l-propyl acetate fumarate 

To a mixture of (RM-)-3-[4-(6-fluoro- 1 ,2-benzisox- 
azol-3-yl)-l-piperidinyl]-2-methyl-l-propanoI (3.2 gm, 
11 mmoles), triethylamine (3.2 gm, 1 1 mmoles) in DCM 
(100 ml), acetyl chloride (890 mg, 11.3 mmoles) was 
added dropwise at 0* C. The mixture was stirred at 
room temperature for 4£ hrs. The solvent was removed 
on a rotary evaporator. The triethylamine HC1 salt was 
filtered off using a small amount of DCM. The crude 
product was dissolved in DCM was purified by flash 
chromatography over a silica gel column (Si02, 30 gm; 
eluted with DCM and 1% CH3OH in DCM). The oil, 
thus purified, weighed 2.11 gm (58%). This oil was 
treated with a solution of fumaric acid (695mg, 1.0 eq.) 
in ethanol give the fumarate salt. Recrystallization from 
ethanol and isopropyl ether again yielded white crys- 
tals, 2.09 gm, m.p. 118M20 0 C. 
ANALYSIS 

Calculated for CigHsF^O^QHtO^ 58.66% C 
6.04% H 6.22% N. 
Found: 58.53% C 5.76% H 8.91% N. 

EXAMPLE 147 

l-(RH-)-[4-[3-(6-Fluoro-l,2-benzisoxazol-3-yl)- 1- 
piperidinyl]-2-metbyl-l-propoxy]-3-methoxyphenyl]e- 
thanone fumarate 

(A) 

(R>(-)-3-[4-(6-fluoro-l,2-benzisoxa2ol-3-yl)-l- 
piperidinyl]-2-methyl-l-propyl methanes ulfonate 

To a mixture of (R)-(-)- 3 -[4-(6-iluoro-l,2-benzisox- 
azol-3-yl>l-piperidinyl]-2-methyl-l-propanol (7.26 gm, 

24.8 mmoles), triethylamine (3ml, 30 mmoles) in methy- 
lene chloride (DCM, 120 ml), methanesulfonyl chloride 
(3.13 gm, 27.3 moles) was added dropwise at 0* C. The 
mixture was stirred at room temperature for 1 nr., then 
concentrated down to a crude mixture. Triethylamine 
hydrochloride salt was removed by filtration with 
DCM/ether as solvent. The crude oily mixture was 
purified with a flash chromatography column (Si02, 90 
gm; eluted with DCM). The colorless oil, which is the 
methanesulfonate ester, weighed 6.48 gm (70%), and 
was used directly in the following step. 

(B) 

l(RH->W344-(6-fluoro-l,2-beiizisoxazol-3-yl)-l- 
piperidinyl]-2-methyl-proproxy]-3-ethoxyphenyl]etha- 
none fumarate 

A solution of the above methanesulfonate (6.48 gm, 
175 mmoles) in DMF (5 ml) was added in one portion to 
an aged (i hr) cold mixture of acetovanillone (4.13 gm, 

24.9 moles) and sodium hydride (670 mg, 26.5 moles) in 
DMF (40 ml) at 0* C. The resulting mixture was 
warmed to ~50* C. briefly and stirred at room tempera- 
ture for 16 hrs. The mixture was extracted into DCM 
(500 ml) and washed twice with water, then brine. The 
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organic solution was dried over MgS0 4 and concen- 0° C. under N 2 . The reaction was stirred overnight (16 

trated to an oil. This crude mixture was purified twice ^ at room temperature. The mixture was diluted 

m^ts^ *f ^ and washed with H 2 C (2 times) and brine, 

salt was prepared by treatment of purified oil with fu- 5 The organic solution was dried and concentrated to an 

marie acid (1.0 eq.) in ethanol and ether. Slightly off- od ^ crude oil mixture was purified by flash 

white crystals were collected: 3.76 gm (38%), chromatography (Si0 2 , 60 gm). The oil thus purified 

m.p. = 141M42 0 C. weighed 4.3 gm, (68%) and was converted to the fumar- 

ANALYSIS ate salt (fumaric acid, 1.13 gm) in ethanol. Recrystalliza- 

Calculated for C25H29FN2O4.C4H4O4 62.58% C 10 tion from ethanol gave 1.36 gm of white crystals* 

5.98% H 5.03% N. m.p.=163M65' C. 

Found: 62.52% C 5.75% H 4.96% N. ANALYSIS 

EXAMPLE 148 Calculated for C25H29FN2.O4C4H4O4 62.58% C 

3-[4-(6-Huorc-l,2-benzisox^^ 15 5 98% H 5 03% N " 

dimethyl-l-propanol fumarate Found: 62.40 % C 5.84% H 4.92% N. 

A mixture of 4-(6-fluoro-l,2-benzisoxazol-3-yl)piperi- EXAMPLE 150 

dine (3.0 gm, 13.6 mmoles), K2CO3 (12.5 gm, 17.5 - TA „ „ < 1 *_ . , „ 1X 

mmoles), 34>romo-2,2Klimethyl-l-propanol (3 gm, 21 2-[4-(6-Ruor(>-l,2-beiizisoxazol-3-yl)-l-piperidmyl- 
mmoles, 1.5 eq.), tetrabutylammonium hydrogen sulfate 20 ]ethyl thioacetate fumarate 

(1 gm, phase transfer catalyst) in water (5 ml) and aceto- To a stirred solution of 0° C of triphenlyphosphine 
nitrite (150 ml) was heated at reflux for 43 days. TLC (113 0 .05 mol) in THF (150 ml), diisopropyl- 
showed a smafl spot for the expected product. The late (la2 ^ M$ mol) was ^ £ 

mixture was diluted with EtOAc (400 ml) and washed . & ' . , ~rt ' , 

with brine. The organic solution was dried and concen- 23 wise. After sttrnng at 0 C. for 0.5 h, a solution of 6- 
trated to a dark brown mixture. The crude mixture was fluoro-3-[l<2-hydroxyethyl)-4-piperidinyl]-l,2-ben- 
purified carefully by flash chromatography (Si02, 95 risoxazole (8.5 g, 0.032 mol) and thioacetic acid (10.2 
gm to afford the dried pure product; 260 mg, (6%) as an rnl, 0.14 mol) in DMF (35 ml) was added dropwise. The 
oil. This oil was converted to the fumarate salt by treat- reaction was then stirred at ambient temperature for 16 
ment with fumaric acid (98.5 mg, 1.0 eq.) in ethanol. 30 ^ m $ j t >was concentrated at 60* C, under vac- 
Recrystallization from ethanohether yielded 210 mg of UU m, to yield a red oil. The oil was tritrated with H 2 0, 
SatyS? m,p ' =c144 "" 1450 C and then it was flash chromatographed on silica gel, 

^uSS for CHH23FN202.C4H404: 59.70% C ^^J* -d then with 10% MeOH- 

6.44% H 6.63% N. 35 — 2 2 " appropriate fractions were concen- 

Found: 59.52% C 6.38% H 6.52% N. to 3^ 165 S of M oiL The oil was tritrated with 

Et20 and the solid (reaction by-products) that formed 
EXAMPLE 149 was removed by filtration. The filtrate was treated with 

l-(S>(+)l[4-[3-[4<6-Fluoro-l,2-benzisoxazol-3-yl)-l- fumaric acid (4.3 g), and 7.2 g of the fumarate salt of the 
piperidinyl]-2-methyl-l-propoxy}-3-methoxyphenyl]e- 40 desired product was obtained as an off white solid. The 
thanone fumarate salt was recrystallized from EtOAc and then twice from 

(A) EtOH to afford 1.0 g (7.0%) of the thioacetate as an off 

(S)-(+)-3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- white solid, m.p. = 118 - -120" C 

piperidinyl]-2-methyl- 1-propyl methanesulfonate 45 EXAMPLE 151 

To a mixture of (S>(H-)-3-[4-(6-fluoro-l,2-benzisox- 
azol-3-yl)-l-piperidmyl]-2^ethyl-l-propanoI (8.8 gm, N^2-[4<6-Fluoro-l,2-beiizisoxa2ol-3.yl>l-piperidinyl- 
30 mmoles), triethylamine (3.2 gm, 32 mmoles) in di- ]ethyl]-4,5-dichlorophthalimide 
cWoromethane (DCM, 150 inl) meth^esulfonyl chlo- A of 2 -[^finoro.l,2-b*rmsoxazol-3-yl)-l- 

nde (4 gm, 35 mmoles) was added dropwise at CT C. 50 piperi^yijethylamine (2.83 gm, 10.7 mmol) and 4.5- 
over 10 minutes. The mixture was stirred at room tern- *,.*7, , v 1. * JTZ , * « 

perature for 1 hr, then concentrated. Triethylamine ^Worophthahc anhydride (2.56 gm, 11.93 mmol, 1.1 
HC1 salt was filtered off with a little DCM as solvent m meth y lene chloride (100 ml, DCM) was stirred 

The crude oil was purified with a flash chromatography for 2 n » white solids precipitated and the TLC showed 
column (Si02, 90 gm; eluted with DCM). The colorless 55 disappearance of the starting material. The solvent was 
oil thus purified weighed 5.28 in (47%) was used imme- removed, and the crude solid was loaded onto a flash 
diately in the following step. chromatography column (28 gm, Si02, sorbsil C-30, 

eluted with 1% MeOH in DCM; 0.5% of NH4OH was 
l^SH+)-[4-[H^6-fluoro-l ) 2-benzisoxazol-3-yl>l- ^ towards we end of elution). The material thus 

piperidinyl]-2-methyl-proproxy]-3-methoxyphenyl]e- purified weighed 2.26 gm as white crystals. Recrystalli- 
thanone fumarate zation twice from a large volume of hot ethanol (400 

A solution of (SH+>3-[4-(6-fluoro-l,2-benzisoxa2ol- J; 57 of whitc shmm S 

3-yl- 1 -piperidinyl]-2-methyl- 1 -propyl methanesulfonate m.p.«132-134 C. 

(5.28 gm, 14.27 mmoles) in dimemylformamide (DMF, 65 ANALYSIS 

10 ml) was added in one portion to an aged (1 hr) cold Calculated for C22H18CI2FN3O3: 57.16% C 3.92% H 

mixture of acetovanillone (3.55 in, 33.1 mmoles) and 9.09% N. 

sodium hydride (530 mg, 22 moles) in DMF (35 ml) at Found: 57.13% C 3.63% H 8.93% N. 
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EXAMPLE 152 



Calculated for C22H19F2N3O3: 64.22% C 4.66% H 
10.21% N. 

N-[2-[4-(6-Fluoro~ 1 ,2-benzisothiazol-3-yl> 1 - Found: 64.11% C 4.70% H 10.14% . 



pipcridinyl]ethyl]phthalimide 



EXAMPLE 156 



A stirred mixture of 6-fluon>3-(4-piperidinyl)-l,2- 

benzisothiazole (4.72 g, 0.02 mole), potassium carbonate N-[2-[4-(6-Fluoro- 1 ,2-benzisoxazol-3-yl)- 1 -piperidinyl- 

(4.14 g, 0.03 mole) and N^2-bromoethyl)phthalimide ]ethyl]-4-fluorophthalimide 

(635 g ^0.M5inole)in200mlof ac^tcmitrae is heated at A stirrcd ^ture of 2-[4<6-fluoro.l,2.benzisoxazol. 

reflux for 4 hours. ITie sobds are then i^oved by filtra- 3.yl>lpiperidm y l]ethylanime (2.63 g, 0.01 mole) and 

Uon and the filtrate is <xmc^trated under reduced pres- ^Lorophthahc anhydride (1.83 g, 0.011 mole) in di- 

sure. The residue is purified by chromatography over , , *\. ' . >. , ' 

silica gel to provide N-P-^fluoro^i-beiizisc- chloromethanc (100 ml) is stirred at room temperature 

thiazol-3-ylVl-piperki^ for 4 hours - ^ *° lvcnt 15 « mov «l ™d« reduced 

pressure and the residual solids are purified by flash 

EXAMPLE 153 15 chromatography. The product is further purified by 

N^2-[4<6-Fluorc- l,2-benzisoxazol-3-yl)- 1-piperidinyl- recrystallization to afford N-[2-[4-(6-fluoro-l,2-ben- 

lethyll^eKtichlorophthalimide zisoxa2ol-3-yl>l-piperidmyl]ethyl]^fluorophthali- 

A mixture of 2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l- nude ' 

piperidmyljethylamine (2.44 gm t 9.24 mmoles) and 3,6- 20 EXAMPLE 157 

temperature for 1 nr. White precipitates formed and the ]ethyl]^methylphthahmide 
TLC of the reaction mixture showed that there was no A mixture of 2-[4-(6-fluoro- 1 ,2-benzi$oxazol-3-yl> 1 - 
starting amine remaining. The solvent was stripped 25 piperidinyl]ethylamine (2.44 gm, 9.24 mmoles), 4- 
down and the white solids which were poorly soluble in methylphthalic anhydride (1.76 gm, 10.8 moles) and 
DCM were loaded onto a flash chromatography col- dicyclohexylcarbodiimide (2.1 gm, 1.0 moles) in dichlo- 
umn, (SiCh; 30 gm) and the column was eluted with a romethane (DCM, 100 ml) was stirred at room tempera- 
solution of 1% CH3OH in DCM. The desired product ture for 2 nr. The insolubles were filtered off. The DCM 
thus obtained weighed 2.29 gm (54%). Recrystallization 30 virion was concentrated to a crude solid. This was 
from hot etWl yielded 2.15 gm of white crystals, purified on a flash chromatography column (35 gm, 

^ALYSIS Si ° 2, Sor teu-C-30; eluted with 1% CH3OH in 99% 

^ 1 1 * j r run ttvt ^ *-r ml** ^ n <i« u DCM). The material thus purified weighed 1.0 gm 

Calculated for C22HUCI2FN3O3: 57.16% C 3.92% H VJ « * « J? u > J: 

9 09% N 35 Q*™' 45 a wmte solid- Recrystallization from hot etha- 

' Found:* 57.16% C 3.64% H 9.13% N. no1 ** ve 665 mg of crv stals, m.p.-138'-140" C. 

ANALYSIS 

EXAMPLE 154 Calculated for C23H22FN3O3: 67.80% C 5.44% H 

N-[2-[4K6-Huorc-l,2-beiizisoxazolO-yl)-l-piperidinyl- 10 31 % N - 

]etliyil^Worc^hthalimide 40 Found: 67.67% C 5.48% H 10.30% N. 

A stirred mixture of 2-[4-(6-fluoro- 1 ,2-benzi$oxazol- EXAMPLE 158 

^f^^^Tn^ 63 g Am 01 T^ N-P-IMe-FIuor.yl.l-bomsoxazol-a-yl^l-piperidinyl- 

4^oro^th«lic 1.M g 0.01 ^le) m di- l ^ ] e thylH-methoiyphthalimWe 

chloromethane (100 ml) is stirred at room temperature 45 J 7 ~ ^^jy^^uuu^ 

for 3 hours. The solvent is removed under reduced A stirred mixture of 2-[4-(6-fluoro- 1 ,2-benzisoxazol- 

pressure and the residual material is purified by flash 3-yl)-l-piperidmyl]ethylamine (2.63 g f 0.01 mole) and 

chromatography. The product was purified further by 4-methoxyphthalic anhydride (1.78 g, 0.01 mole) in 

recrystallization to give N-[2-[4-(6-fluoro-l,2-benzisox- dichloromethane (100 ml) is stirred at room temperature 

azol-3-yl>l-pipOTdmyl]ethyl]^ ^ for 3 hours. The solvent is then removed under reduced 

EXAMPLE 155 pressure and the residual material is purified by flash 

Mr „ N /r „ , „ , * ,v 1 chromatography. The product is purified further by 

N-[2-[4-(6-Fluo^ recrystallization to give N-[2-[4<6-fluoro-l f 2-benzisox. 

]ethyl]-3-fluorophthalimide azol-3yl)-l-piperidmyl]e^ 
A mixture of 2-{4<6-fluoro- 1 ,2-benzisoxazol-3-yl> 1 - 55 

piperkimyljethylamine (2.37 gm, 8.98 mmoles), 3- EXAMPLE 159 

fluorophthalic acid (1.82 in, 9.9 moles) and dicyclohex- N-[2-[4^6-Ruorc-U-betizisoxazol-3-yl>l-piperidmyl- 

ylcarbodiimide (DCC, 5.5 gm, 26.7 mmoles, 2.6 eq) in ]ethyl]^nitrophthalimide 

dichloromethane (DCM, 250 ml) was stirred at room . TA . 

temperature for 18 hrs. The solids were filtered off. The 60 A stUTed Imxture of 2-[4-(6-fluoro- 1 ,2-benzisoxazol- 

organic solution was concentrated down. The residue 3-yl>l-pipexitoyl]ethylainine (2.63 g, 0.01 mole) and 

was purified on a flash chromatography column (Si02, 4-nitrophthalic anhydride (1.93 g, 0.01 mole) in dichlo- 

50 in; eluted with 1% CH 3 OH:99% DCM, 1.4 liter; romethane (200 ml) is stirred at room temperature for 3 

2-6% CH3OH iDCM, liter). The desired product thus hours. The solvent is then removed under reduced pres- 

obtained weighed 2.64 gm (71%) as an off-white solid. 65 sure and the residual material is purified by flash chro- 

Recrystallization from hot ethanol gave 1.41 gm of matography. The product is purified further by recrys- 

whrte crystals, m.p.«142M43° C. tallization to give N-[2-f4-(6-fluoro-l,2-benzisoxazol-3- 

ANALYSIS yl)-l-piperidmyl]ethyl]^nitrophthalimide. 



Ill 

EXAMPLE 160 
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4-[4-(6-Huoro-l,2-benzisoxazol-3-yl)-l-piperidiiiyl]-2- 
methyl-2-bydroxybutane fumarate 

To a solution of ethyl 3-[4-(6-fluoro-l,2-benzisoxazol- 
3-yl)-l-piperidmyl]propionate (3.21 gm, 10 mmoles) in 
tetrahydrofuran (THF, 100 ml), methylmagnesium bro- 
mide (10 ml, 30 moles, 3M solution in ether) was added 
drop wise over 15 minutes at room temperature under 
N2. The resulting mixture was stirred for 16 hours. The 
mixture was slowly hydrolyzed with aqueous NH4CI 
solution. The THF solution was diluted with EtOAc 
(300 ml), then was washed with water and brine. The 
organic solution was separated and dried over MgSCH- 
After removal of solvent, the crude product was puri- 
fied by flash chromatography (25 gm, S1O2; eluted with 
1% CH30H:99% DCM). The material thus purified 
weighed 2.36 gm (77%) as white crystals. This was 
converted to the fumarate salt by treatment with fu- 2Q 
marie acid (895 mg) in ethanol. Recrystallization from 
ethanol yielded white crystals, 2.47 gm, 
m.p.=156°-158* C. 
ANALYSIS 

Calculated for C17H23FN2O2.C4H4O4: 59.70% C 
6.44% H 5.63% N. 
Found: 59.40% C 6.27% H 6.28% N. 



10 



15 



p is 1 or 2; \ 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluo- 
rine, bromine, iodine, lower alkoxy, trifluoro- 
methyl, nitro, ox amino, when p is 1; 

Y is lower alkoxy, Ihydroxy and halogen when p is 2 
and X is — O — ; \ 

(Ri) is R20t R2l» or RW, wherein: 
R20 is — (CH2)n — where n is 2, 3, 4 or 5; 
R21 is \ 

— CH2-CH=CHi r CH2— 

— CH 2 — CsC— CH2— , 

— CH 2 — CIt=CH-+CH2— CH 2 , 

— CH 2 — CH2— CH=bCH — CH2— , 

— CH2C-C— CH2-ACH2— , or 

— CH 2 — CH 2 — C«CV-CH 2 — 

the — CH=CH — bontf being cis or trans; 
R22 is R20 or R21 in whicfc one or more carbon atoms 

of R20 or R21 are substituted by at least one C1-C6 

linear alkyl group, phenyl group or 



25 



30 



EXAMPLE 161 
Ethyl 

3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]pro- 
pionate fumarate 

A mixture of 4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)piperi- 
dine (5 gm, 22.7 mmoles), K2CO3 (3.8 gm, 27.5 mmoles) 
and ethyl bromopropionate (5 gm, 27.6 mmoles, 1.2 eq) 35 
in acetonitrile (200 ml) was heated at reflux for 16 
hours. The mixture was cooled and filtered. The solvent 
was removed, and the residue was purified on a flash 
chromatography column (60 gm, SiOfc eluted with 
DCM). The material thus purified weighed 7.27 gm 40 
(83%). The fumarate salt was prepared by treatment of 
the free base (2.17 gm) with fumaric acid (820 mg, 1.0 
eq) in ethanol. Recrystallization from ethanol yielded 
2.49 gm of white crystals, m.p. - 135M36 B C. 
ANALYSIS 45 

Calculated for C17H21FN2O3.C4H4O4: 57.79% C 
5.77% H 6.42% N. 

Founded: 57.86% C 5.67% H 6.30% N. 

This invention thus provides a group of chemical 
compounds that are capable of producing antipsychotic 50 
effects and may be capable of affecting negative symp- 
toms of schizophrenia in a beneficial manner. In addi- 
tion, many of the compounds may also have reduced 
tendencies to produce extrapyramidal side effects in 
mammals. 55 

What is claimed is: 

1. A comttonnd of the formula: 




lower alkyleneyl' 



where Zi is lower alkyl, — OH^ lower alkoxy, — CF3, 
— NO2, — NH 2 or halogen; \ 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, 
carboiyl, chlorine, fluorine* bromine, iodine, 
amino, lower mono or dialkylamino, nitro, lower 
alkyl thio, trifluoromethoxy, cyano, acylamino, 
trifluoromethyl, trifluoroacety^ aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, 
formyl, \ 



0 o 0 0 
II II II II 

— C-alkyI, — C— O-aDcyl, — C-vyl, — C-hctcroaryl, 

OR 7 W W W 

1 II II II 

— CH-alkyl, — C-alkyi, — C-aryl, and — *C-bcteroaryl; 



alkyl is lower alkyl; 
aryl is phenyl or 



\ 




where R5 is hydrogen, lower alkyl, lower alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoaJkylamino, lower dialkylamino, nitro, cy- 
ano, trifluoromethyl, trifluoromethoxy; 

heteroaryl is ^ 



Q 3 is 



wherein 



— NH, 
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=N-; 

i CH2 or CHRs or N — R9; 
R7 isNiydrogen, lower alkyl, or acyl; 
Rg is lower alkyl; 

R9 is hydroxy, lower alkoxy, or — NHR10; and 
Rio is hydrofeen, lower alkyl, C1-C3 acyl, aryl, 
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o 
II 

— C-aryl 



10 



i defined above; and 



15 



20 



where aryl and heteroaryl art 
m is 1, 2, or 3; 

all geometric, optical and stereoisomers thereof, or a 
pharmaceutically acceptable is^d addition salt 
thereo f. 

2. A compound as claimed in claim 1, which is l-[4-[3- 
[4-{l,2-benzisoxAzol-3-yl> l-piperidinyl]propoxy]-3- 
methoxyphenyl]ethanone or a pharmaceutically accept- 
able acid addition salt thereof. 

3. A compound as claimed in claim 1, which is l-[4-[3- 
[4^6-fluorcHl,2-benzisoxazol-3-yl>l-piperidinyl]- 
propoxy]-3-methoxyphenyl]ethanone or a pharmaceuti- 
cally acceptable acid addition salt thereof. 

4. A compound as claimed in claim 1, which is l-[4-[4- 23 
[4^1,2-ben2dsoxazol-3-yl>l-piperidinyl]butoxy]-3me- 
thoxyphenyl]ethanone or a pharmaceutically accept- 
able acid addition salt thereof. 

5. A compound as claimed in claim 1, which is l-[4-[4- 
[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)- 1 -piperidiny l]butox- 30 
y]-3-methoxyphenyI]ethanone or a pharmaceutically 
acceptable acid addition salt thereof. 

6. A compound as claimed in claim 1, which is l-[4-[2- 
[4-(l ,2-benzisoxazol-3-yl)- l-piperidinyl]ethoxy]-3- 
methoxyphenyl]ethanone or a pharmaceutically accept- 35 
able acid addition salt thereof. 

7. A compound as claimed in claim 1, which is l-[4-[2- 
[4-(6-fluoro-l,2-benzisoxazol-3-yl> l-piperidinyl]ethox- 
y]-3-methoxyphenyl]ethanone or a pharmaceutically 
acceptable acid addition salt thereof. 40 

8. A compound as claimed in claim 1, which is l-[4-[3- 
[4-{l,2-benzisotlu^l-3-yl>l-piperidinyl]propoxy]-3- 
methoxyphenyl]ethanone or a pharmaceutically accept- 
able acid addition salt thereof. 



15. A compound as claimed in claim 1, which is l-[3- 
[3-[4-(6-fluoro-l,2-beri2isoxazol-3-yl)-l-piperidinyl]- 
propoxy]-4-methoxyphenyl]phenylmethanone or a 
pharmaceutically acceptable acid addition salt thereof. 

16. A compound as claimed in claim 1, which is l-[4- 
[2-[4-{6-chloro- 1 ,2-benzisoxazol-3-yl)- l-piperidinyl]e- 
thoxy]-3-methoxyphenyl]ethanone or a pharmaceuti- 
cally acceptable acid addition salt thereof. 

17. A compound as claimed in claim 1, which is l-[3- 
[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 
propoxy]phenyl]ethanone or a pharmaceutically ac- 
ceptable acid addition salt thereof. 

18. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 
propoxy]-2-methylphenyl]ethanone or a pharmaceuti- 
cally acceptable acid addition salt thereof. 

19. A compound as claimed in claim 1, which is l-[2- 
[3-[4-(6-fluoro- 1 ,2-benzisoxazol-3-y 1)- 1 -piperidiny 1] - 
propoxy]-5-methylphenyl]cthanone or a pharmaceuti- 
cally acceptable acid addition salt thereof. 

20. A compound as claimed in claim 1, which is N-[3- 
[3-[4-(6-fluoro-l^-berizisoxazol-3-yl)-l-piperidinyl]- 
propoxy]-4-memoxyphenyl]acetainide or a pharmaceu- 
tically acceptable acid addition salt thereof. 

21. A compound as claimed in claim 1, which is l-[4- 
[3-[4-{6-fluoro-l ,2-benzisoxazol-3-yl)- 1 -piperidinyl]- 
propoxy]-3-methylphenyl]ethanone or a pharmaceuti- 
cally acceptable acid addition salt thereof. 

22. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(6-fluoro- 1 ,2-bemisoxazol-3-yl> 1 -piperidinyl]- 
propoxy]phenyl]ethanone or a pharmaceutically ac- 
ceptable acid addition salt thereof. 

23. A compound as claimed in claim 1, which is 4-[3- 
[4-(6-fluoro-l,2-benzisoxazol-3-yl)-l-piperidinyl]- 
propoxy]-3-methoxyben2onitrile or a pharmaceutically 
acceptable acid addition salt thereof. 

24. A compound as claimed in claim 1, which is 1- 
[3,5-dibromo-4-[3-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl> 1 - 
pipcridinyl]propoxy]phenyl]ethanone or a pharmaceu- 
tically acceptable acid addition salt thereof. 

25. A compound as claimed in claim 1, which is 6- 
fiuoro-3-[l -(3-phenoxypropyl)-4-piperidinyl]- 1,2-ben- 
zisoxazole or a pharmaceutically acceptable acid addi- 
tion salt thereof. 

26. A compound as claimed in claim 1, which is l-[4- 



9. A compound as claimed in claim 1, which is 4-[3-[4- 45 , ^ wumpuuau a* uauucu m cuum 1, which 15 1 
(6-fluoro- 1 ,2-benzisoxazol-3-yI> 1 -piperidinyl]propox- i3-[4-(6-fluoro- 1 ^-benzisoxazol-3 -yl]- 1 -piperidinyl]- 
y]-3-methoxy-a-methylbenzenemethanol or a pharma- /^ropoxy]-3-methylmercaptophenyl]ethanone or a phar- 
ceutically acceptable acid addition salt thereof. f yPT&aceutically acceptable acid addition salt thereof. 

10. A compound as claimed in claim 1, which is l-[4- 27. A compound as claimed in claim 1, which is l-[4- 
[HH^fl u oro-l,2-benzisoxazol-3-yl>-l-pir<ridinyl]- 50 [HM^2-4>enziMthia^l-3-yl^ 
propoxy]-3-hydroxyphenyl]ethanone or a pharmaceuti- 



cally acceptable acid addition salt thereof. 

11. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(6-chloro- 1 ,2-benzisoxazol-3-yl)-l-piperidinyl]- 
propoxy}-3-methoxyphenyi]ethanone or a pharmaceuti- 
cally acceptable acid addition salt thereof. 

12. A compound as claimed in claim 1, which is l-[4- 
[4-[4-(6-chloro- 1 ,2-benzisoxazol-3-yl> 1 -piperidinyl]- 
butoxy]-3-methoxyphenyl]ethanone fumarate or a phar- 
maceutically acceptable acid addition salt thereof. 

13. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(5-fluoro- 1 ,2-benzisoxazol-3-yl)- 1 -piperidinyl]- 
propoxy]-3-methoxyphenyl]ethanone or a pharmaceuti- 
cally acceptable acid addition salt thereof. 

14. A compound as claimed in claim 1, which is 6- 
fluoro-3-[l-[3-(2-methoxyphenoxy)propyl]-4- 
piperidinyl]-l,2-benzisoxazole fumarate or a pharma- 
ceutically acceptable acid addition salt thereof. 
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methoxyphenyl]ethanone or a pharmaceutically accept- 
able acid addition salt thereof. 

28. A compound as claimed in claim 1, which is l-[4- 
[3-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)- 1 -piperidinyl]- 
propoxy]-3-methoxyphenyl]phenylmethanone or a 
pharmaceutically acceptable acid addition salt thereof. 

29. A compound as claimed in claim 1, which is 3-[l- 
[3-[4-(l-ethoxyethyl>2-methoxyphenoxy]propyl]-4- 
piperidinyl]-6-fluoro-l,2-benzisoxazole or a pharmaceu- 
tically acceptable acid addition salt thereof. 

30. A compound as claimed in claim 1, which is 3-[l- 
[3-[4-(l-acetoxyethyl)-2-methoxyphenoxy]propyl]-4- 
pipcridinyl]-6-fluoro- 1 ,2-benzisoxazole or a pharmaceu- 
tically acceptable acid addition salt thereof. 

31. A compound as claimed in claim 1, which is l-[4- 
[3-[4^6-fluoro-l^-benzisoxa2ol-3-yl>l-piperidinyl]- 
propoxy]-3-methoxyphenyl]pentanone or a pharmaceu- 
tically acceptable acid addition salt thereof. 
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32. A compound as claimed in claim 1, which is 2~[3- 49. A compound as claimed in claim 1, which is l-[4- 
[4<6-fluorc-l^beiizisox8^1-3-yl)-l-piperidmyl]- [H^^fluorc-l,2-benzisothiazol-3-yl>l-piperidinyl]-- 
propoxy]-N-methylbenzeneamine or a pharmaceuti- propoxy]-3-methylaminophcnyl]ethanone, or a pharma- 
cally acceptable acid addition salt thereof. ceutically acceptable acid addition salt thereof. 

33. A compound as claimed in claim 1, which is 3-[l- 5 50. A compound as claimed in claim 1, which is N-[3- 
[H^bromo-2-methoxyphenoxy)propyl]^piperidinyl]- [3-[4<6-fluoro-l,2-beiizisothiazol-3-yl>l-piperidmyl]- 
6-fluoro-l,2-benzisoxazole or a pharmaceutically ac- prorx)xy]^methoxyphenyl]acetaimde, or a pharmaceu- 
ceptable acid addition salt thereof. tically acceptable acid addition salt thereof. 

34. A compound as claimed in claim 1, which is 1~[4- 51. a compound as claimed in claim 1, which is l-[4- 
[3_[4-(6.flnoi^l f 2-beiizisoxazol-3-yl)-l-piperidmyl]- 10 [344<6-fluoro-l,24>eiizisothia^ 
propoxy]-3-methoxyphenyl]propanone or a pharmaceu- propoxy]-3-methoxyphenyl]ethanone, or a pharmaceu- 
tically acceptable acid addition salt thereof. tically acceptable acid addition salt thereof. 

35. A compound as claimed in claim 1, which is 4-p- 52. a compound as claimed in claim 1, which is N,N- 
[4^6-fluoro-l t 2-ben2isoxa2ol.3-yl)-l-piperidmyl]- dimethylX[3-[4-(6-fluoro-l,2-ben2isoxazol-3-yl)-l- 
propoxy]-3-methoxybenzamide or a pharmaceutically 15 piperidinyl]bropoxy]-3-methoxybenzamide, or a phar- 
acceptable acid addition salt thereof. maceuticallyicceptable acid addition salt thereof. 

36. A compound as claimed in claim 1, which is l-[4- 53 A compound as claimed in claim 1, which is l-[4- 
P^^fluoro-l^bei^^ P-[4^6-fluoro\2-ben^^ 

propoxy]-Hmethylammo)phenyl] or a phar- p rop oxy]-3.medioxyphenyl]ethanone oxime, or a phar- 
maceutically acceptable acid addition salt thereof. 20 ^^^y aXtable acid addition salt thereof, 
r, S™* 0 ^" ckuned ™ ^ ! .' wh \ ch 54. A compound as claimed in claim 1, which is l-[4- 
[3-[4<6.nuoro^ p^AncrM^^ 

propoxy]^^ ^xy]methoxypWflethanone oxime Omethyl 

caUy acceptable acid addition salt thereof ctheV, or a pharmSically acceptable acid addition 

38. A compound as claimed in claim 1, which is N-[2- 25 , thereof \ 

[3-[M6-fluorcM^ 55 A com d m \ a&mBd m claim tt which h K4 . 

39. A compound as claimed in claim 1, which is l-[4- prorx>xy]-3.m^ or a 
[3-[M6-fluor 0 :i I 2^enzisoxazol-3-yl>l.pi P eri 30 pnannaceuucally accept^le acid addition salt thereof 
propoxyl-S-dimethylanm.ophenyllethanone, or a phar- fl A compound as clamed m claim 1, which is 6- 
maceutically acceptable acid addition salt thereof. fluoro-3-[l ; [M^^ 

40. A compound as claimed in claim 1, which is l-[4- y]propylKprpen^ or a phar- 
P-[4-(6-fluoro-l,2-benziso^ maceutically acceptable aciA addition salt thereof. 
propoxy]-2.methoxyphenyl]e^ 35 r ^:^^™ d *^^ 

tically acceptable acid addition salt thereof. [4-[[4-[4^6-fluo^ 

41. A compound as claimed in claim 1, which is 4-p- 2butenyl]oxy]-3-methoxyphenVI]ethanone, or a phar- 
[4-(6-nuoro-l ? 2-beii2isoxazol-3-yl>l-piperidm niarcutically acceptable acid addition salt thereof 
propoxy]-3-hydroxy-a-methylbenzene methanol, or a 58. A compound as claimed uiclaim 1, which is (E> 1 - 
pharmaceutically acceptable acid addition salt thereof. 40 [3-[4-[[4-(puoro-l,2-ben^ 

42. A compound as claimed in claim 1, which is 2-[3- 2-butenyl]oxy]-4-hydxoxyphenyl)ethanone, or a phar- 
[4^6-fluoro-l,2-rjenzisoxa2ol-3-yl>l.piperidmyl]- maceutically acceptable acid addition salt thereof. 
propoxy]aniline, or a pharmaceutically acceptable acid 59 - A compound as claimed in claim 1, which is (E>1- 
addition salt thereof, P44-[[4^fluoro-l,2-benzisoxa^^ 

43. A compound as claimed in claim 1, which is N-[5- 45 2butenyl]oxy]-4-bcnzyloxyphenyl]ethanone, or a phar- 
ac^tyl>2-P-[4-(6-fluoro-l ,2-benzisoxazol-3-yl> 1 - maceutically acceptable acid addition salt thereof. 
piperidmyl]propoxy]phenyl]acetamide, or a pharma- 60. A compound as claimed in claim 1, which is l-[4- 
ceutically acceptable acid addition salt thereof. p44^6-Huoi^l^.ben2ic«xazol-3-yl>l-piperidinyl]- 

44. A compound as claimed in claim 1, which is 3-[l- propoxy]-3-bromophenyl]ethanone or a pharmaceuti- 
[3-{4-ethyl-2-methoxyphenoxy)propyl]-4-piperidinyl]- 50 cally acceptable acid addition salt thereof. 
6-fluoro- 1 ,2-benzisoxazole, or a pharmaceutically ac- 61. A compound as claimed in claim 1, which is l-[4- 
ceptable acid addition salt thereof. [3-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl> 1 -piperidinyl]- 

45. A compound as claimed in claim 1, which is 1- propoxy]-3-methoxyphenyl]-2,2,2-trifluoroethanone, or 
[3,5-dimethoxy-4-p-[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl> a pharmaceutically acceptable acid addition salt 
l-piperidmyl]piopoxy]phenyl]ethanone, or a pharma- 55 thereof. 

ceutically acceptable acid addition salt thereof. 62. A compound as claimed in claim 1, which is 3-[l- 

46. A compound as claimed in claim 1, which is N-[3- [3-[4-(l-methoxyethyl)-2-hydroxyphenoxyl]propyl]-4- 
[3-[4^6-fluoro-l f 2-r^enzisoxazol-3-yl>l-piperidinyl}- piperidinyl]-6-fluoro-l ,2-benzisoxazole, or a pharma- 
propoxy]phenyI]acetamide, or a pharmaceutically ac- ceutically acceptable acid addition salt thereof, 
ceptable acid addition salt thereof. 60 63. A compound as claimed in claim 1, which is l-[4- 

47. A compound as claimed in claim 1, which is 3-[3- [^[^6-fluorc-l^-ben2isothia2ol-3-yI>l-piperidinyl]- 
[4-<6-fluoro-1^4)enzisoxazol-3-yl>l-piperidinyl]- propoxy]-3-hydroxyphenyl]ethanone, or a pharmaceu- 
propoxy]aniline, or a pharmaceutically acceptable acid tically acceptable acid addition salt thereof, 
addition salt thereof. 64. A compound as claimed in claim 1, which is 4-[3- 

48. A compound as claimed in claim 1, which is 3-[3- 65 [4-(6-fluoro-l»2-benrisothia^ 

[4-(6-fluoro- 1 ,2-benzisoxazol-3-yl)- 1-piperidinyl]- propoxy]-3-methoxy-alpha-methylbenzenemethanol, or 
prorx3xy]-4methoxy aniline, or a pharmaceutically ac- a pharmaceutically acceptable acid addition salt 

ceptable acid addition salt thereof. thereof. 
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65. A compound as claimed in claim 1, which is 1-(R)- 
(— >[4-[3^^fluoro-l,2-benzisoxazol-3-yl>l- 
pipericUnyl]-2^mcthyl-l-propoxy]-3-methoxyphenyl]e 
thanone, or a pharmaceutical! y acceptable acid addition 
salt thereof. 

66. A compounosas claimed in claim 1, which is 1-(S- 
X+H4-[3-[M^flao^l,2-benzisoxazol-3-yl>l- 
piperidmyl]-2-methyl-i-propoxy]-3-methoxyphenyl]e- 
thanone, or a pharmaceu^ically acceptable acid addition 
salt thereof. 

67. The compound of claim 1, wherein the pharma- 
ceutically acceptable addition salt is selected from the 
group consisting of salts of mineral acids, salts of mono- 
basic carboxylic acids, salts of dibasic carboxylic acids, 
and salts of tribasic carboxylic acids. 

68. The compound of claim 67, wherein said pharma- 
ceutically acceptable addition salts are selected from 
the group consisting of salts of hydrochloric acid, sulfu- 
ric acid, nitric acid, acetic acid, propionic acid, maleic 
acid, fumade acid, carboxysuccinic acid, and citric acid. 

69. The compound of claim 1, wherein Y is in the 5 
position. 

70. The compound of claim 1, wherein Y is in the 6 25 
position. 

71. The compound of claim 1, wherein Y is selected 
from the group consisting of hydrogen, chlorine, bro- 
mine and fluorine. 

72. The compound of claim 71, wherein Y is fluorine. 

73. The compound of claim 72, wherein Y is in the 6 
position. 

74. The^eompound of claim 1, wherein p is 2, X is 
S — O — , and YisSekcted from the group consisting of 35 

lower alkoxy, hydroxyaitti^ialogen groups. 

75. The compound of claim 74, wherein Y is a me- 
thoxy group. 

76. Tli&-re*u»dnd of claim 1, wherein Ri is — CH- 
2— CH^nJ&G^-^ 

777The\ompound of claim 1, wherein R is selected 
from the group consisting of hydrogen, C1-C3 alkyl, 
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Q-C3 alkoxy, 
F, Br, I, C1-C3 
and 



78. A 



oxyl, — COCF3, Ci-C6alkanoyl, CI, 
riamino, — NO3, — CF3, — OCF3, 




wherein p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p^isJ; 

Y is lower alkoxy, hydroxy, or halogenyhen p is 2; 
n is 2, 3, or 4; 

R is hydrogen, C1-C3 alkyl, C1-C3 alkoxy, hySroxyl, 
alkanoyl, CI, F, Br, I, amino, C1-C3 mono or 
kyl amino, acylamino, — NO2, — OCF3, — CF3, 




wherein 
X is — O— or — S— ; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chid 
rine, bromine, iodine, lower alkoxy, 
methyl, nitro, or amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen wh^ 
and X is — O — , 

is — (CH2)n— where n is 2, 3, 4 or 5; 



(Rl) is R; 

R20IS 

R2iis 
— CH 2 
— CH 2 
—CH 2 —C 
— CH 2 — CH; 
_CH 2 — C« 

— CH 2 — CH; 
the — CH=CH 
R22 >s R20 or R21 
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R21, or R22, wherein: 

— where n is 2, 3, 4 or 5; 
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[=CH— CH 2 — , 
C— CH 2 -, 

H — CH 2 — CH 2 — t 

:h=ch— CH 2 — 

CH 2 — CH 2 — , or 
C=C— CH 2 —, 
bond being cis or trans; 
which one or more carbon atoms 
of R2o or R 2 i are Substituted by at least one Q-Q 
linear alkyl group\ phenyl group or 



lower alkyleneyl- 



where Z\ is lower alkyl, -VOH, lower alkoxy, — CF3, 
— NO2, — NH 2 or halogen; and R and m are as 
defined hereinafter; 

m is 1, 2, or 3; and 

when m is 1, 2, or 3, R is hydrogen, lower alkyl, 
lower alkoxy, hydroxyl, carboxyl, chlorine, fluo- 
rine, bromine, iodine, amino\lower mono or dial- 
kylamino, nitro, lower alkyl thio, trifluorome- 
thoxy, cyano, acylamino, trifluoromethyl, trifluo- 
roacetyl, aminocarbonyl, monoalkylaminocarbo- 
nyl, dialkylaminocarbonyl, formal, 



30 



OO O 
tl II II 

— C-alkyl, — C— 0*lkyl, — C-aryl, 



OR 7 



W 



W 
II 



— CH-allcyl, —C-alkyl, — C-aryl, and — C 

alkyl is lower alkyl; 
aryl is phenyl or 



35 



40 



45 



50 



where k.5 is hydrogen, lower alkyl, lower! alkoxy, 
hydroxy, chlorine, fluorine, bromine, iodind, lower 
monoalkylamino, lower dialkylamino, nitro, cy- 
ano, trifluoromethyl, trifluoromethoxy; 55 

heteroaryl is 



S-, 




H2 or CHRg or N— R9; 
drogen, lower alkyl, or acyl; 
alkyl; 

txy, lower alkoxy, or — NHR10; and 
►gen, lower alkyl, C1-C3 acyl, aryl, 

O 
II 

— C-heteroaryl, 

where aryl and heteroaryl are as defined above; and 
when m is 3, R is not 

o \ w 

II 

— C-heteroaryl or \— C-heteroaryl; 



id stereoisomers thereof, or 
table acid addition salt 



all geometric, optical 
pharmaceutically 
thereof. 

81. A compound as claimed in claim 1, which is (E)- 1- 
[4-[[4-[4K6-fluoro-l,2-^^ 

2-butenyl]oxy]-3-methoxphenyl]ethanone, or a pharma- 
ceutically acceptable acid addition salt thereof. 

82. A pharmaceutical composition, which comprises 
compound as claimed in any oneof claims 1-81, and a 
pharmaceutically acceptable carrier therefor. 

83. An antipsychotic composition which comprises a 
compound as claimed in any one of claims 1-81, in an 
amount sufficient to produce an antipsychotic effect, 
and a pharmaceutically acceptable carrier therefor. 

84. A method of treating psychoses, which comprises 
adniinistering to a mammal a psychoses-treating effec- 
tive amount of a compound as claimed^ in any one of 
claims 1-81. 

85. An analgesic composition which \ comprises a 
compound as claimed in any one of claims. 1-81, in an 
amount sufficient to produce a pain-rehevin^ effect, and 
a pharmaceutically acceptable carrier then 

86. A method of alleviating pain, which comprises 
administering to a mammal a pain-relieving effective 
amount of a compound as claimed in any one op claims 
1-81. 
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